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A wy ie Minister Ministre 
Environment Canada Environnement Canada 


His Excellency 
The Right Honourable Edward Schreyer 
Governor General and Commander-in-Chief of Canada 


May It Please Your Excellency: 
I have the honour herewith, for the information of Your Excellency and the Parliament of 


Canada, to present the Annual Report on the Clean Air Act for the fiscal year ended 
March 31, 1979. 


Respectfull Wis 


John Roberts 
inister of the Environment 


: de Deputy Minister Sous-ministre 
EnvironmentCanada — Environnement Canada 


The Honourable John Roberts 


Minister of the Environment 
Ottawa, Canada 


Dear Mr. Roberts: 


I have the honour to submit the Annual Report on the Clean Air Act for the fiscal year 
ended March 31, 1979. 


Respectfully submitted, 
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HIGHLIGHTS 


The atmosphere. On a clear, sunny day it seems to be limitless. In reality, it 
is a fragile envelope surrounding our planet as the skin surrounds an apple. This thin 
envelope and the shallow crust of land and water beneath it form the only part of our 
planet where life can exist. It is virtually a closed system - once in it, substances Cannot 
easily escape. 

This thin envelope of air has never been completely pure. Before man began 
to dump his industrial contaminants into it, natural pollutants were there: salt particles 
from the seas, smoke from forest fires, dust from the soil, gases from the decay of dead 
plants and animals, and dusts and gases from volcanos. But the system cleaned itself - 
natural cleansing processes purified the air faster than the pollutants entered it. 

With continuing industrialization, these natural cleansing processes are becom- 
ing overburdened and unable to cope with the huge amounts of man-made pollutants 
entering the atmosphere. 

Fortunately, man-made controls can be added to complement nature's cleans- 
ing powers to protect the quality of the air we breathe. This requires the cooperation of 
government and industry and the determination to protect our thin envelope of air from 
irreversible damage. 

The Department of the Environment's efforts to protect air quality during the 
past year are described in detail in this report. For those who wish to have a quick 


overview, the highlights follow. 


: The federal government's special concern about air contaminants deemed hazardous 
to health led to further preventive action. National emission standards now cover 
lead from secondary lead smelters, mercury from chlor-alkali plants and asbestos 
from mines and mills. Standards will become effective for vinyl chloride from 
manufacturing operations (July 1, 1979) and arsenic from gold roasters at a later 
date. 

° An agreement was negotiated with the Province of Quebec for the implementation 
of the federal asbestos mining and milling emission regulations. 

: Federal government guidelines for the cement, asphalt paving, coke oven and arctic 
mining industries continued to serve as models for provincial legislation. Guidelines 


for packaged incinerators were published in November, 1978. 


ii 


Transboundary air pollution and the resulting problem of acid precipitation came to 
the forefront as a prominent issue between Canada and the United States. A joint 
scientific research program was started and exploratory discussions held on 
approaches to solving the problem. 

Compilation of an inventory of benzene sources and emissions brought to thirteen 

the number of inventories of air contaminants that may present a significant danger 

to health or the environment. The report on benzene will be published in the next 
fiscal year. These inventories indicate the potential for a problem and enable 
control agencies to plan their control activities. 

The National Air Pollution Surveillance (NAPS) network was expanded and now 

consists of 562 instruments located at 159 stations in all major centres. This 

extensive coverage includes over 40 stations that provide continuous monitoring for 
all five major pollutants. Results were published as monthly and annual summaries. 

The national air quality trends for the 1970-77 period, based on NAPS network data, 

indicate pollution levels for most contaminants generally to be on the decrease. The 

exceptions are nitrogen dioxide and ozone levels. The report will be published early 
in the next fiscal year. 

To examine the problem of long range transport of air pollution, one of the more 

serious aspects of which is acid rain, a comprehensive inventory of the Canadian 

sources and emissions of sulphur compounds was compiled. Reports summarizing the 
findings will be released shortly. Similar studies for nitrogen oxides and hydro- 
carbons will be undertaken during the next fiscal year. 

To identify and rank air pollution problems, the Directorate developed a framework 

for deciding which substances or industrial sectors should be investigated with a 

view to promulgating regulations or guidelines. 

Projects supported under the federal 'unsolicited proposal' program included: 

- the successful development of a laboratory prototype instrument for the 
continuous measurement of sulphur trioxide in the presence of sulphur dioxide 
in simulated stack gases; and 

- a study to improve the efficiency of electrostatic precipitators in the non- 
ferrous smelting industry. 

Under a program to provide aid to industry for the development of new technology, 

a joint contract let with the Ontario Ministry of the Environment was completed on 


the evaluation of commercially available remote sensors for the measurement of 
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sulphur dioxide emissions from industrial sources. The study showed that this 

technique has good potential for the quantitative measurement of sulphur dioxide 

mass emissions at some distance from the source. 

Source testing took place at many industrial sites in cooperation with provincial 

authorities. ‘Included were sampling such diverse operations as a kraft pulp mill, 

non-ferrous smelters, a heating plant, gold roasting and thermal power plants. 

The ambient air survey of fluorides at Cornwall Island continued. Early results 

indicated that gaseous fluoride levels remained the same while particulate fluoride 

levels were substantially reduced. 

Assistance went to Saskatchewan to implement area surveys for sulphur dioxide and 

particulates at two locations. Support continued for a monitoring program for 

automobile-related pollutants during the winter in Whitehorse. 

Two monitoring stations were equipped as part of the Nanticoke Environmental 

Monitoring Program and advice was given to technical committees of the Program. 

A report was issued on the continuous monitoring study for particulates at a 

secondary lead smelter in Ontario. 

With motor vehicles a major source of urban air pollution, federal research and 

regulations continued their role in reducing unwanted tailpipe emissions by: 

- ensuring compliance with new-car standards. About 50 such vehicles were 
subjected to more than 400 emission tests under controlled driving conditions. 

- gathering more information on emissions from vehicles in consumers' hands. A 
two-week vehicle checking project was completed in Edmonton and Calgary in 
cooperation with the Alberta Department of the Environment and the Alberta 
Motor Association. Over 1000 vehicles were checked and 750 found to have 
excessive emissions. 

- testing vehicle emissions at winter temperatures. Several years of testing at 
typical Canadian temperatures (down to -30°C) have indicated that modern 
vehicles are achieving equivalent emission reductions at colder tem-peratures. 
At the same time the fuel consumption of the modern vehicles does not 
deteriorate as much in cold weather. 

- testing 2696 lead-free gasoline samples in a national monitoring program. One 
hundred and fourteen exceeded the allowable lead limit and corrective action 


followed immediately. 


iv 


A report prepared by Environment Canada and the Alberta Department of the 
Environment on the Syncrude operation was published. Technology for controlling 
sulphur dioxide emissions is described. 

Progress was made toward the adoption of federal guidelines as territorial regula- 
tions for base metal mines and asphalt paving plants in the Yukon. 

The Directorate provided technical assistance to the Ad Hoc Group on Incineration 
at Sea. An international maritime regulation concerning such incineration became 
effective in March, 1979. 

An extensive air quality study was done in June with the Province of Ontario at the 
Nanticoke industrial development site. The data are being used to develop 
strategies for regional air management and environmental planning. 

Recently obtained Canadian STRATOPROBE ozone layer measurements were 
reported and discussed at the World Meteorological Organization symposium on 
"Geophysical Aspects and Consequences of Changes in the Composition of the 
Stratosphere" held in June in Toronto. 

To provide basic information on the long-range transport of air pollutants, a sulphur 
budget was prepared for the atmosphere over eastern North America. 

Departmental participation in the Alberta Oil Sands Environmental Research 
Program terminated following completion of field data analyses and the proposal of 


prediction models for air quality management. 
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INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This 
report, submitted in accordance with Section 41 of the Act, covers operations for the 
period ending March 31, 1979. 

The Clean Air Act provides the basis for the federal government's air pollution 
control activities and has three main objectives. The first and foremost is to protect the 
health of the public of Canada from air pollution. To this end, federal regulations are 
promulgated limiting the emission of hazardous pollutants such as lead, mercury, vinyl! 
chloride, asbestos and arsenic from specific industrial sectors. The second objective is to 
promote a uniform approach across Canada in the control of other pollutants. To achieve 
this and to provide appropriate leadership by the federal government, the Act enables the 
issuance of industrial sector guidelines aimed at preventing so-called "pollution havens", a 
matter that is of great concern to both federal and provincial authorities. 

The third objective is to make provision for the mechanisms and institutions 
needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that cooperative efforts between provincial and federal authorities are 
required. To this end, the Act enables the federal government to enter into agreements 
with individual provinces and allows the establishment of arrangements for the implemen- 
tation of regulations made under the Act; the Act also provides for direct action by the 


federal government when this is necessary. 
RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act include: 


(a) ensuring the development of regulations limiting the emission of hazardous 
substances and guidelines indicating limits to the quantities and concentrations of 
air contaminants that may be emitted from any source; 

(b) establishing, operating, and maintaining a system of air pollution monitoring stations 
throughout Canada; 

(c) collecting, both through the operation of air pollution monitoring stations and from 
other appropriate sources, data on air pollution in Canada and processing, 


correlating, and publishing such data on a regular basis; 


(d) conducting research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and providing consultative, advisory 
and technica! services, and information related thereto; 

(e) formulating comprehensive plans and designs for the control and abatement of air 
pollution and establishing demonstration projects and publicizing, demonstrating, 
and making such projects available for demonstration; and 

(f) publishing or otherwise distributing or arranging for the publication or distribution 
of all pertinent information which would serve to inform the public in respect to all 
aspects of the quality of the ambient air and of the control and abatement of air 


pollution. 
ENVIRONMENTAL PROTECTION SERVICE 


Within the Department of the Environment the Clean Air Act is administered 
by the Environmental Protection Service through its five regional offices across Canada 
and through the Air Pollution Control Directorate and the Federal Activities Branch in 


Ottawa. A resource summary for the Air Pollution Control Program is shown in Table 1. 


TABLES! AIR POLLUTION CONTROL PROGRAM RESOURCE SUMMARY 
Fiscal End of year Goods and Total 
Year strength Salaries ($) services (S) Capital (S$) expenditure ($) 
1970-1971 38 268 326 VES BDZ7, 157 458 OILS UE 
LOZ IaL972 76 900 000 455 000 660 000 2 015 000 
1972-1973 147 1 711 000 644 000 10792000 3 434 000 
1973-1974 ey! 1 859 000 1 053 000 958 000 3 &70 000 
1974-1975 163 2 D03n Zio LOZ 7aZ10 te te2) 507 4 742 996 
1975-1976 176 5171636 Peo Le 827 838 D2 5342 
1976-1977 165 3 069 500 PeZ 102300 FI D4S7 5 075 287 
1977-1978 156 3-411" 000 2 024 800 781 800 6 217 600 
1978-1979 147 3 580 000 1 410 000 1 260 000 6 250 000 


Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided among 
three branches. 

The Air Pollution Programs Branch is responsible for development and co- 
ordination of Canada's National Air Pollution Surveillance (NAPS) Program as well as 
specific ambient air monitoring and source sampling surveys. Nationwide inventories of 
air contaminant emissions are developed and maintained as prerequisites to the national 
program of air pollution control and abatement and as an effective evaluation mechanism. 
The Branch is responsible for air quality trend analyses, population exposure analyses and 
emission trend analyses for past and future years and also for the non-technical aspects of 
emission standards regulations and guidelines development. The Branch coordinates the 
development and prescription of National Ambient Air Quality Objectives and is also 
responsible for interservice, intergovernmental and international liaison and coordination. 
These functions are performed in three divisions: Surveillance, Pollution Data Analysis, 
and Program Coordination. 

The Abatement ard Compliance Branch is primarily concerned with the 
application of known technology to the capture and containment of pollutants from 
stationary and mobile sources. The Branch is the focal point of engineering and technical 
expertise on air pollution emissions and control and abatement methods. Technical 
assessments, state-of-the-art reviews and industry studies are prepared and used as 
technical bases for the development of air pollution control standards, regulations and 
guidelines. Government-industry task forces, planned, organized and chaired by the 
Branch, recommend abatement technology for use in establishing regulations and 
guidelines. Major stationary sources of air pollution, such as iron and steel mills, non- 
ferrous smelters, pulp and paper mills, thermal power generating stations and incinerators 
are the responsibilities of three divisions of the Branch: Mining, Mineral and 
Metallurgical, Chemical Process Sources, and Combustion Sources. Emissions from motor 
vehicles, ships, locomotives and aircraft are the responsibility of the Mobile Sources 
Division. A fifth division, Fuels, is responsible for fuel composition and additive 
regulations, inventories of fuels and for guidelines for major production or refining 
sources. 

The Technology Development Branch has two primary responsibilities. One is 
to manage a cost-shared program with Canadian industry for the development and 


demonstration of new air pollution control technology and the other is to provide the 


technical and scientific services required by the Directorate. These services include the 
development and certification of analytical techniques required to support regulations and 
guidelines; the preparation of standard reference materials for analytical laboratories 
across Canada that are engaged in analysis of air pollutants; the provision of a 
computerized information service on air pollution control; the editing, publication and 
distribution of all Directorate reports on its scientific and technical activities; the 
transfer of technical information and technology through seminars; and the training of 
inspectors, analysts and enforcement officers in federal, provincial and municipal 
jurisdictions. These functions are performed in three divisions: Control Development, 


Chemistry, and Publications and Training. 
Environmental Protection Service Regional Offices 


The primary points of contact with provincial environmental protection 
agencies are the five Environmental Protection Service Regional Offices located in 
Halifax, Montreal, Toronto, Edmonton and Vancouver. Regional Directors, as part of 
their role, are responsible for providing, within their region, direction and supervision of 
Environmental Protection Service programs arising from the Clean Air Act together with 
policies and commitments resulting from bilateral and international agreements. 
Regional Directors formulate and administer enforcement and other operational programs 


in accordance with national policies and guidelines. 
Federal Activities Branch 


The Federal Activities Branch was established to demonstrate the federal 
government's concern for its own activities. The Branch is the Department of the 
Environment's interface on pollution matters with all federal departments, agencies and 
crown corporations. It also represents the Department in negotiations on environmental 
matters with any organization receiving financial assistance or operating under permits 
granted by the federal government. The Branch is concerned with the treatment and 
disposal of waste water, toxic and hazardous substances, solid waste management, air 
pollution and noise for all land and off-shore facilities. 

Centres for facilitating exchanges between the many organizations which have 
needs and those which have expertise have been established in the Environmental 
Protection Service Regional Offices. Guidelines, technical advice and assistance are 
arranged through these centres to ensure that all new federal projects are examined for 


possible environmental effects and that proper environmental protection measures are 


incorporated into project designs and operations. The Federal Activities Branch is also 
charged with defining pollution problems at existing facilities, developing courses of 
remedial action and, in consultation with other departments, recommending clean-up 


project priorities and allocating funds from a central Federal Activities Clean-up Fund. 


DETERMINATION OF AIR POLLUTION PROBLEMS 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations and for providing consultative services to 


federal or provincial agencies on air pollution surveillance. 
Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition can be made only through the 
compilation of inventories of the sources and emissions of contaminants and through a 
determination of the concentration of contaminants in the atmosphere. The latter is 
accomplished through the NAPS network and ambient air quality studies which are 
discussed in later sections, the former through compilation of national inventories of air 
contaminant emissions. Inventories are compiled for the five most common air 
contaminants and for those that are potentially hazardous. 

Inventories of potentially hazardous air contaminants. The air contaminants 
dealt with in these inventories may present a significant danger to human health and/or to 
the environment. These inventories are used in defining air pollution problems and to 
assist federal and provincial control agencies in developing programs and establishing 
control priorities. To date, twelve such inventories have been published. During the 
review period an inventory of the sources and emissions of benzene was compiled by the 
Air Pollution Control Directorate. A summary of the results is shown in Table 2. In 
addition, data previously collected by a consultant were complemented with other data to 
form the bases for national inventories of the sources and emissions of nickel, cobalt, 
antimony, tin, bismuth, chromium, copper, barium, phosphorus, chlorine and hydrogen 
sulphide. Some of these inventories will be compiled and published during the next review 


period. The inventories will be updated as new data become available. 


TABLE 2 SUMMARY OF BENZENE EMISSIONS IN CANADA, 1976 
Emissions 
Source (tonnes*) 
Crude Oil Operations 97 
Petroleum Refineries 
a) General 
1. Refinery operations 7S 
2. Gasoline storage 62-488 
b) Benzene Production 
1. Process 925) 
2. Storage 803 
Chemical Processes using Benzene 
and its Derivatives 3.103 
Coke Ovens 124 
Mobile Sources 
a) Gasoline-Powered Motor Vehicles 
1. Exhaust 36 079 
2. Evaporative 297-2 350 
b) Diesel-Powered Engines 
Loe bEUCKS 100 
2. Railway 180 
3. Marine 137 
Fuel Combustion in Stationary Sources unknown 
Miscellaneous 
a) Benzene Loading/Unloading Operations 102 
b) Gasoline Marketing 
1. Distribution 23-179 
2. Service Stations 125-991 
Surface Coating Application 12.90 
Asphalt Plants 38 
Miscellaneous Chemical Industries unknown 


TOTAL 


43 355-46 856 


zi Tonne (metric ton) is equivalent to 1.1023 short tons. 


In Quebec, a study was completed to determine what proportion of mercury 
emissions in the province arises from the combustion of petroleum fuels. Data were 
obtained by analyzing petroleum samples from refineries. The results will be compared 
with inventory data compiled for 1970. 

Inventories of common air contaminants. One of the first actions taken after 
passage of the Clean Air Act was to let a contract for the compilation of a nationwide 
inventory of air contaminant emissions for Canada. The first inventory provided an 
overview for 1970 of air pollution problems with respect to the five contaminants that are 
the most significant in quantity: sulphur oxides, particulate matter, carbon monoxide, 
hydrocarbons and nitrogen oxides. The inventory was subsequently revised and updated by 
the Air Pollution Control Directorate to provide similar overviews of nationwide 
emissions for 1972 and 1974. Results of the 1974 inventory were published during the 
review period. A further revision based on 1976 data is in progress. 

The inventory is being updated biennially to provide a mechanism to evaluate 
the effectiveness of air pollution control programs in Canada. In addition, it provides 
vital information for the development of air pollution control strategies. 

National Emissions Inventory File Management System. All inventory infor- 
mation about the five common air contaminants is now stored in the National Emissions 
Inventory File Management System that provides easy access to and retrieval of data and 
has rapid updating capabilities. The inventory information developed for the potentially 
hazardous air contaminants will be added to the system in due course. During the review 
period, discussions took place with some provincial and municipal agencies during which 
they were invited to participate in the national system by providing air contaminant 
emissions data. At the same time the national systems' retrieval capabilities, from which 
the participating agencies could benefit, were described. 

The Long-Range Transport of Air Pollution. The long-range transport of air 
pollution is recognized as the most important environmental issue facing eastern North 
America. Consequently Environment Canada has assigned highest priority to a research 
program that has two major objectives. The/first is to determine the current state of the 
environment in eastern Canada, before the impact of emissions from increased coal- 
burning in North America is felt. The second is to develop a clear understanding of the 
occurrence and effects of long-range transport of air pollution within and into Canada, 


including geographical extent, severity and socio-economic costs. The departmental 


program has four major components: sources and emissions; atmospheric transport, 
transformation and deposition; aquatic effects; and terrestrial effects. 

During the review period, work progressed in the Air Pollution Control 
Directorate on the sources and emissions component of the program. The major objective 
was to identify and quantify the sources, both man-made and natural, and the emissions of 
sulphur compounds in Canada in order that the atmospheric transport, transformation and 
deposition aspects of the problem can be adequately studied. The objective was met and a 
comprehensive inventory of sulphur dioxide sources and emissions was completed. 
Reports summarizing the findings will be published during the next fiscal year. Studies 
similar to that completed on sulphur compounds will be undertaken next year for nitrogen 
oxides and hydrocarbons, important precursors in the formation of ozone. 

The Directorate also continued to be significantly involved in other aspects of 
the program through the assessment of available control technologies and the introduction 
of routine sulphate measurements at stations of the National Air Pollution Surveillance 
Network. 

As part of an investigation of the long-range transport of air pollution, the 
Atlantic Region of the Environmental Protection Service initiated a new project to 
sample for sulphates in aerosol form and to determine the chemical composition of 
individual precipitation events. It was found that when the sampled air flowed from the 
densely populated areas of the eastern United States and Canada, the aerosol sulphate 
concentrations were twice as high as when the air originated in other parts. The 
precipitation events were found to be consistently very acid: the pH of precipitation 
ranged from 3.3 to 4.8. 

The? Ontario Region: prepared’sa) report) yonsithe ‘effects! /of ,ozonevineithe 
atmosphere of Ontario. The report documents the transboundary movement of ozone into 


Ontario and recommends ways of controlling the problem. 
Air Quality Monitoring 


The National Air Pollution Surveillance Network. To ensure sound planning of 
activities within the air pollution control program, it is important to have a continuously 
updated knowledge of the nature and extent of air pollution across Canada. The National 
Air Pollution Surveillance (NAPS) activity regularly collects data on ambient air 
concentrations of the most common contaminants on a continuing basis. Short-term 
surveys are used to provide information in response to special requirements. The National 


Air Pollution Surveillance network consists of air monitoring instruments located in major 


population centres across Canada. The network is a cooperative effort of the federal, 
provincial and municipal governments. The accumulation of network data has permitted 
the detection of trends in the levels of pollution with changing industrial activity, 
population density and air pollution abatement progress. Information collected by the 
network can be used in epidemiological studies and in the development of air quality 
objectives. 

During 1978-79, the NAPS network was expanded and improved. On March 31, 
1979, the network consisted of 562 air monitoring instruments at 159 sampling stations in 
all major urban areas of the ten provinces and the two territories. Figure | shows the 
location of the cities with sampling stations. This extensive coverage includes 43 stations 
that have continuous monitoring equipment for the five most common air contaminants 
(sulphur dioxide, suspended particulate matter, carbon monoxide, nitrogen oxides and 
ozone) and five other stations in which four contaminant concentrations are monitored 
continuously. Of the 562 instruments in the network, 232 are continuous monitors: 88 for 
sulphur dioxide, 51 for carbon monoxide, 48 for nitrogen dioxide, and 45 for ozone. 
Suspended particulate matter is monitored by 111 high-volume samplers each of which 
Operates for an unbroken 24-hour period every sixth day. 

The majority of NAPS stations are now operated by provincial or municipal 
personnel. Technical assistance and advice on the maintenance and repair of monitoring 
equipment were provided to operators by headquarters and regional staff of the 
Environmental Protection Service. The data collected by NAPS network operators are 
compiled by the Air Pollution Control Directorate and published as monthly and annual 
summaries. During 1978-79 improvements in the data processing procedures were 
introduced so that monthly data summaries are now available within five months of the 
data being collected. Data from annual summaries are shown in Tables 3, 4, 5, 6 and 7. 

The development and implementation of a complete quality assurance program 
for data collected through the NAPS network received priority during 1978-79. Air 
monitoring data that are used for regulatory, health assessment and trend determination 
purposes must be reliable, and therefore it is essential to ensure that they satisfy 
objectives for representativeness, accuracy, precision and completeness. The cost of a 
complete quality assurance program is considerable but it is far less than the cost of 
making incorrect regulatory decisions. 

A quality assurance plan for the NAPS network was drafted and circulated to 


all provincial and municipal operating agencies. A number of continuing calibration 
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TABLE 3 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES --SELECTED!SITES 


Annual geometric mean 
Location (micrograms per cubic metre) 


1972 1974 1975 1316 1977 1978 


St. John's, Duckworth & Ordinance Dy, D4 49 50 * 37 
Charlottetown, 56 Fitzroy 50 49 43 44 39 bys 
Halifax, N.S. Tech. College 49 47 52 49 47 42 
Sydney, County Jail 66 68 * Ths} 53 Dye 
Fredericton, York 46 43 92 52 
Saint John, 110 Charlotte aD 60 3p) oy) 62 57 
Montreal, 1212 Drummond 101 128 101 78 74 76 
Montreal, Duncan & Décarie 167 136 112 She, 121 
Montreal, 2900 boul. Concorde 68 59 62 
Hull, Gamelin & Joffre * 4] 
Quebec, Parc-Autos Paquet-Laliberté 101 104 103 85 * 76 
Sherbrooke, Wellington & Albert * 54 - ‘ 
Chicoutimi, 222 Racine 73 
Rouyn, Hétel de Ville * By 
Trois-Riviéres, Hart & Ste-Cécile 72 51 89 
Arvida, Powell & Hoopes * 66 
Tracy, Garneau & Rte 132 56 56 
Shawinigan, Frigon & Laval . 147 
Ottawa, Slater & Elgin 87 9] We, 60 63 56 
Windsor, City Hall bz 122 80 76 83 79 
Kingston, Queen's University 38 * 42 38 36 30 
Toronto, 67 College 101 $l 7A 63 67 65 
Toronto, Lawrence & Kennedy 65 58 60 
Toronto, Elmcrest * 49 82 
Hamilton, Barton & Sanford 128 105 98 101 85 * 
Sudbury, 19 Lisgar 63 55 50 46 44 48 
Sault Ste. Marie, 550 Queen St. W. 62 


Thunder Bay, 14 Algoma 76 60 D4 * 49 42 
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TABLES NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES -- SELECTED SITES (Continued) 


Annual geometric mean 
Location (micrograms per cubic metre) 


1973 1974 172 L776 7 1978 
i a el I Se Re a a es eee 


London, King & Rectory 94 92 73 64 62 73 
Sarnia, 156 Victoria 104 89 73 74 vay Th) 
Peterborough, 500 George * * 42 
Cornwall, Memorial Park 44 46 43 
St. Catharines, North & Geneva * 69 60 
Brantford, Dalhousie & Queen Df, 318) 49 
Kitchener, Edna & Frederick 54 68 
Oakville, Rebecca & Woodside 38 44 
Winnipeg, Jefferson & Scotia 57 43 36 
Winnipeg, 65 Ellen 76 
Brandon, 11th & Princess 68 69 49 62 Dh) ** 
Regina, 12th & Smith 58 66 64 57 58 47 
Saskatoon, 4th Ave. & 23rd St. 65 7a HT 91 BZ * 
Moose Jaw, Fairford & Ist Ave. 65 69 74 74 65 oe 
Prince Albert, 1257-lst Ave. E. 69 TZ 68 73 73 * 
Edmonton, 100 St. & 102 Ave. 65 re IZ, 13Z 92 63 
Calgary, 316-7th Ave. 147 122 125 ‘ag 93 94 
Red Deer, 4747 50th 61 62 Sy, 63 66 Be: 
Medicine Hat, 770 Ist St. SE 74 88 71 78 61 * 
Lethbridge, 13th St. & 9th Ave. S. D7. 45 BY 46 44 45 
Yellowknife, 50th Ave. & 51st St. 79 60 49 54 * * 
Vancouver, 970 Burrard * 68 69 67 
Victoria, 1106 Cook * 47 50 44 
Whitehorse, Federal Bldg. 85 D2 al 61 62 


** Station closed. 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE -- SELECTED SITES 


Annual arithmetic mean 
Location (parts per hundred million) 


1973 1974 1975 LOT Geel IL 1978 


St. John's, Duckworth & Ordinance * * <1 30 120 
Charlottetown, 56 Fitzroy lea bed Weal * * 
Halifax, Barrington & Duke 1.8 Bee Ae) Lesh 
Sydney, County Jail * * * < 180 <1.0 
Saint John, Post Office IRS) 1.4 * 1.6 <0 
Montreal, 1125 Ontario Fa30) Dail. 25 2.4 dea'9 Nascs) 
Montreal, 1212 Drummond 4.7 BA / 3.6 Vel 336 Zee 
Montreal, Duncan & Décarie Ps) 1.8 17 A acic0 bait 
Montreal, 2900 Boul. Concorde * 0 1.0 <120 
Hull, Gamelin & Joffre * < hed 
Quebec, 155 Dorchester * * 2.4 ZAG b§) 
Rouyn, Hé6tel de Ville * * * eh 
Sept-fles, City Hall * 2k Oov ASO ae a0 
Trois-Rivieres, Hart & Ste-Cécile * 22 23 22 
Arvida, Powell & Hoopes = @ * 240 
Tracy, 3225 Courshesne <0 <1.0 
Shawinigan, Frigon & Laval * 246 
Baie-Comeau, 39 Marguette *% 3.6 
Ottawa, Slater & Elgin Zee 2.4 2.0 * 3 od 
Ottawa, Rideau & Wurtemburg 1.8 Be 2 eS) 
Windsor, 471 University Diaz So. Zed Ziel, VF? 1.8 
Kingston, Napier Street <0) <1.0 <a) 
Toronto, 67 College 1.4 eZ Nes) Lae 1.4 Reel 
Toronto, Lawrence & Kennedy <1.0 a LZ 1.4 [ke2 <1.0 
Toronto, Elmcrest | veal | lel <0 
Hamilton, Barton & Sanford leks AicsP 220 Det 23 1.6 
Sudbury, Ash Street Wap Bee Dine ies AS) |e 
0 


Sault Ste. Marie, 550 Queen West <i 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE -- SELECTED SITES (Continued) 


Annual arithmetic mean 
Location (parts per hundred million) 


NSW: 1974 1975 176, Biot / 1978 


Thunder Bay, 435 James * <1.0 <1.0 
London, King & Rectory <1.0 <120 <—..0 li3 ae alve0 <1:20 
Sarnia, 156 Victoria LZ, 226 FIRS) 2.4 233 Lio 
Peterborough, 500 George <120 <1.0 
Cornwall, Memorial Park | ess 22 7. bet 
Brantford, Dalhousie & Queen <0 * <1.0 
St. Catharines, North & Geneva * <J30 <150 
Kitchener, Edna & Frederick * <1.0 <10 
Oakville, Rebecca & Woodside <1.0 4150 
Winnipeg, 270 Osborne <1.0 < 20 *% eX 

Brandon, 11th St. & Princess * V0 Vek *% 

Regina, 12th & Smith <1.0 <0) <1.0 * us ** 

Saskatoon, 4th Ave. & 23rd St. <1.0 <1.0 <1.9 x <0 <1.0 
Moose Jaw, Fairford & Ist Ave. <50 <0 <050 * * * 

Prince Albert, 1257-Ist Ave., E. * 1504 Ba ieG * 

Edmonton, 10255-104th St. <17.0 <1.0 
Calgary, 620-7th Ave. SW <0) <17.0 <1.0 <1 Ope he. <k2Q 
Vancouver, 970 Burrard feat <0 * * 

Victoria, 625 Fisguard mL.0 <1.0 <1.0 “s a <120 
Whitehorse, Federal Bldg. <1..0 <1.0 x Z <1.0 
is Insufficient data available to calculate valid annual arithmetic mean concentrations. 


** Station closed. 
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TABLED NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE -- SELECTED SITES 


Annual arithmetic mean 


Location (parts per million) 

1974 1975 1976 1977 1978 
Halifax, Barrington & Duke 1.4 Wes 
Montreal, 1125 Ontario VERS 2.4 Ded 2E3 2.1 
Montreal, 2900 Boul. Concorde * Oey * 13 
Montreal, 677 Ste-Catherine, W. * 5.4 4.3 3.6 
Montreal, Peel & Maisonneuve * DJ 
Quebec, 155 Dorchester S. * 2.4 2 * a7 
Ottawa, Slater & Elgin Buz Bo! 3.0 TT 5 2.4 
Ottawa, Rideau & Wurtemburg Om 0.9 0.5 
Windsor, 471 University Dat 4.8 * But 2.2 
Toronto, 67 College*** 19 1.3 pet ae) 3.9 
Toronto, Lawrence & Kennedy * Pasa | 2.4 3 2.0 
Toronto, Elmcrest Wed) lee: P26 
Hamilton, Barton & Sanford 2.0 lee 1.4 1.4 * 
Sudbury, Ash * - La 0.8 <0°> 
London, King & Rectory 20 | Pe Tos) shan O79 
Sarnia, 156 Victoria * 0.9 ees) 1.8 ** 
St. Catharines, North & Geneva * | a) Org 
Kitchener, Edna & Frederick * * 1.4 
Oakville, Rebecca & Woodside 1.6 1.6 
Winnipeg, 270 Osborne LZ | Ss | *% 
Winnipeg, 65 Ellen 12 
Winnipeg, Jefferson & Scotia On7 0.8 WIZ 
Regina, 12th & Smith 0.6 0.8 * * ** 
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TABLE 5 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE -- SELECTED SITES (continued) 


Annual arithmetic mean 


Location (parts per million) 

1974 Low 1976 LOLs 1978 
Saskatoon, 4th Ave. & 23rd St. FG O27, * * OD 
Edmonton, 10255-104th St. 230 Ze0 
Calgary, 620-7th Ave. SW Shall 25 Dal 285 2.8 
Vancouver, 2294 West 10th Ave. 20 * * A! * 
Victoria, 1106 Cook 12 ties x 187 
* Insufficient data available to calculate valid annual arithmetic mean concentrations. 


** Station terminated. 
*** Sampling height in 1977 was 3 metres above ground; in previous years, 20 metres. 
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IRABLE (6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
OZONE==SELECTED SITES 


Annual arithmetic mean 


Location (parts per hundred million) 

1974 975 1976 1977 1978 
Halifax, CFB Shearwater Dal: 2.8 
Montreal, 1125 Ontario Teed oo 1.4 0.8 1S) 
Montreal, Peel & Maisonneuve z Or, 
Montreal, 2900 Boul. Concorde * * 2.4 Viel 
Quebec, 155 Dorchester’ S. * is eZ a7 * 
Ottawa, Slater & Elgin tg Pel WY 1.6 
Ottawa, Rideau & Wurtemburg l.7 tees) ary 
Windsor, 471 University lis, 7 Fags) fags 1.8 
Toronto, 67 College 2.0 2.4 ef 1.6 ied 
Toronto, Lawrence & Kennedy * egy) ee |e) a7, 
Toronto, Elmcrest all 1a 139 
Hamilton, Barton & Sanford \lbesees fae) 1.8 1.7 ies 
Sudbury, Ash * Peo * en. Ls 
London, King & Rectory 1.6 9 75a Dr) 
Sarnia, 156 Victoria heee7. 2.4 so ae x 
St. Catharines, North & Geneva Dak 2.4 
Kitchener, Edna & Frederick % Zz) 2d 
Oakville, Rebecca & Woodside 2aZ Diet 
Winnipeg, 270 Osborne Or 1.0 a2 1.4 a 
Winnipeg, 65 Ellen eso) 
Winnipeg, Jefferson & Scotia 2.8 Paes 128 
Edmonton, 127 St. & 133 Ave. * 2.4 2ef, 135 1 
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TABLE*6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
OZONE -- SELECTED SITES (continued) 


Annual arithmetic mean 
(parts per hundred million) 


Location 1974 LOT 1976 1977 1978 
Edmonton, 10255-104th St. * 1.4 epee 
Calgary, 620-7th Ave. SW Pe3 1.4 La IZ 1.4 
Calgary, 39 St. & 29 Ave. NW x Zak 2.6 ING: PaeE 
Vancouver, 2294 West 10th Ave. bas Del ARS) 0.9 Led 
Vancouver, 970 Burrard 0.8 * Olas 
Victoria, 1106 Cook 2.4 Le, 2.4 Lez 
* Insufficient data available to calculate valid annual arithmetic mean concentrations. 


** Station terminated. 


19 


TABLE 7 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
NITROGEN DIOXIDE -- SELECTED SITES 


Annual arithmetic mean 
(parts per hundred million) 


Location 157, SNe Te aria Cee enn 7 78 
Halifax, Barrington & Duke *% * | ha re 3.3 
Montreal, 1125 Ontario 3.0 Fae yap, 356 = 

Montreal, 2900 Boul. Concorde * Joes IASI 30 
Quebec, 155 Dorchester S. * (ae 0) 2.4 Za S01 
Ottawa, Rideau & Wurtemburg 230 Za Ls 
Windsor, 471 University 2.6 Lise 3.4 BSS 4.0 
Toronto, 67 College Bo 2 2.8 Di2 Be2 Be2 
Toronto, Lawrence & Kennedy 2.6 Fae 2.4 4.0 Dek 
Toronto, Elmcrest Dae PAG 2D 
Hamilton, Barton & Sanford * BSE, 23/7, 4.6 
Sudbury, Ash * <0 a3 12 
London, King & Rectory * * 2.8 * 

Sarnia, 156 Victoria * PES) Paced ** 

St. Catharines, North & Geneva * 2.4 Zea 
Kitchener, Edna & Frederick * * eZ 
Oakville, Rebecca & Woodside 2.0 20 
Winnipeg, Jefferson & Scotia 1.6 I: 1.9 
Winnipeg, 65 Ellen Ze 
Edmonton, 127 St. & 133 Ave. * BO Zee) Leo 2a. 
Edmonton, 10255-104th St. = beg 4.3 
Calgary, 620-7th Ave. SW z Diol 4.4 4.6 
Calgary, 59.5t. & 29 Ave. NW e 2.4 Vike) 
Vancouver, 2294 West 10th Ave. * 2.4 
a Insufficient data available to calculate valid annual arithmetic mean concentrations. 


** Station terminated. 
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projects were combined with new projects so that all aspects of the air monitoring data 
collection process are now performed under the umbrella of a quality assurance program. 
During 1978-79, the quality assurance program comprised the following 


activities: 


Ls Analysis and distribution of nitric oxide and carbon monoxide compressed gases and 
sulphur dioxide sources, all of known concentrations. This activity ensures the 
standardization of field calibration materials. 

Ze Provision of 15 complete calibration systems to cooperating agencies. These 
devices allow routine multi-point calibrations to be performed for all continuous gas 
analyzers. Laboratory and field training programs were also provided and standard 
procedures for multi-point calibrations were prepared and distributed. 

3. Drafting of general rules for the numbers and locations of stations in the NAPS 
network and probe siting criteria. All agencies are now in the process of assessing 
the adequacy and representativeness of their established monitoring network based 
on these rules and criteria. 

4, Preparation of performance audit procedures and subsequent discussions with 
provincial and municipal operating agencies. The implementation of the perform- 
ance audit program during 1979-80 will permit an independent appraisal of NAPS 
network data quality to be made. 

De Initiation of a comprehensive site documentation project. This site information for 
all major monitoring sites in the NAPS network will be published to assist all data 
interpretation activities. An acceptance testing program for all new instrumenta- 


tion purchased for the NAPS network was developed and implemented. 


A study of commercially available filters for high-volume samplers was 
undertaken to evaluate the suitability of various filters for the routine measurement of 
ambient airborne sulphates throughout the network. New ultraviolet photometric 
analyzers for ozone were evaluated before being integrated into the NAPS network. The 
replacement of twelve chemiluminescent ozone monitors in the network with photometric 
analyzers is planned for the next two years. 

Air Monitoring Surveys. During the review period, the Environmental 
Protection Service undertook a number of air monitoring surveys, some near point sources 
and others over wider areas. 

In New Brunswick the Atlantic Region of the Service and the Air Pollution 


Control Directorate surveyed mercury concentrations in the ambient air in the vicinity of 
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the chlor-alkali plant at Dalhousie. The mercury concentrations were less than the 
equivalent of the 24-hour ambient air quality criteria set by the Province of Ontario. 
Additional improvements should reduce the concentrations in the ambient air even 
further. 

The survey undertaken by the Ontario Region of the Service in cooperation 
with the Air Pollution Control Directorate and the Ontario Ministry of the Environment to 
monitor fluoride concentrations in the ambient air and vegetation of Cornwall Island 
continued. Preliminary results obtained during the review period showed that both 
vegetation damage and the concentrations of particulate fluorides in the ambient air 
decreased. The concentration of gaseous fluorides in the ambient air was unchanged. The 
source of the fluoride emissions is an aluminum smelter in New York State. The results of 
the surveys are presented regularly to the International Joint Commission, and the 
problem forms an important part of the bilateral negotiations concerning the trans- 
boundary flow of air pollution. The studies will continue through the 1979 growing season. 

In accordance with the Canadian Public Health Association Task Force's 
recommendations and based upon the federal government's concern for the health of the 
local population, the Service continued its arsenic monitoring program in Yellowknife. 
Arsenic concentrations in both suspended and settleable particulates were monitored. The 
results showed substantial reductions in ambient arsenic concentrations and total arsenic 
deposition rates since 1974. 

A survey was conducted in Uranium City, Saskatchewan, from July to October, 
1978, to measure concentrations of specific radio-isotopes in both suspended and 
settleable particulates in the ambient air. An interim report is being prepared. The 
‘survey will be resumed in the 1979-80 fiscal year. 

The Environmental Protection Service continued its involvement in the 
Nanticoke Environmental Monitoring Program. The growth of heavy industry in the 
Nanticoke area has led to an increase in the emissions of air contaminants. The local and 
regional effects of the air pollution are under study and comprehensive air quality 
monitoring and precipitation analyses have formed an important part of the survey. The 
Service is represented on management and technical committees on which participants 
from the Ontario Ministry of the Environment, Ontario Hydro and industry also sit. The 
study will probably be continued for several years. 

In Whitehorse, Yukon, the Service continued to monitor the ambient air for 


concentrations of the automobile-related contaminants, carbon monoxide and nitrogen 


iss 


oxides, during the winter. In British Columbia, the Service continued its involvement in 
the Lower Mainland Air Monitoring program. 

During the review period, the Air Pollution Control Directorate continued its 
projects in support of ambient air quality monitoring. Method development activities 
continued for elemental mercury, water soluble sulphates and for benzene. As part of a 
quality assurance program for laboratories engaged in analyzing air samples, a round robin 
exercise was completed using samples of sulphates from ambient air and involving 40 
laboratories. A second such exercise involving fluoride samples was underway at year's 
end. 

The Directorate undertook numerous chemical analyses in support of surveil- 
lance activities during the year. These included the analysis of PAH (polycyclic aromatic 
hydrocarbon) samples from the vicinity of coke ovens, the analysis of high-volume filters 
for heavy metals, and the provision of a quality assurance program for a survey of vinyl 
chloride in the ambient air at Shawinigan, Quebec. An epidemiological study concerning 
vinyl chloride in the Shawinigan region was completed in cooperation with the United 
States' Environmental Protection Agency and the University of Laval. 

In other ambient air surveillance work, the Pacific Regional Office of the 
Service provided technical advice to two committees chaired by the Province of British 
Columbia. One was investigating the potential impact of fugitive coal dust emissions 
from the proposed Ridley Island coal terminal on nearby pulp mill operations, the other 
the effects on vegetation of fluoride emissions from the Alcan aluminum smelter at 
Kitimat and the need for more stringent control measures. 

A workshop on ambient air monitoring was held in which over 40 federal and 
provincial persons responsible for air monitoring in Canada met to discuss common 


problems and new developments in air quality monitoring. 
DEVELOPMENT OF AIR POLLUTION CONTROL MEASURES 


Regulations for Stationary Sources 


Section 7 of the Clean Air Act empowers the Governor in Council to prescribe 
national emission standards for air contaminants which constitute a significant danger to 
human health. The Air Pollution Control Directorate consults with the Health Protection 
Branch of Health and Welfare Canada to obtain advice on the potential health hazards of 


such contaminants. In response to Health and Welfare Canada's advice that it would be 
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prudent to control atmospheric emissions of vinyl chloride and arsenic to minimize the 
danger to public health, development of regulations for these contaminants began in 1976. 
Health and Welfare Canada had previously made similar recommendations for lead, 
mercury and asbestos. 

Vinyl Chloride. Polyviny! chloride resin is used in the manufacture of a wide 
range of plastic products including pipes and conduits, phonograph records, wire insula- 
tion, floor coverings and plastic bags, films and sheets. It is produced by the 
polymerization of vinyl chloride molecules. In Canada, vinyl chloride is produced by only 
one process, i.e., the pyrolysis of ethylene dichloride. 

In 1973, two companies operated plants in Canada to produce approximately 
245 million pounds of vinyl chloride. More than 90% of the vinyl chloride was used to 
produce polyvinyl chloride resins. The remainder was used in the production of 
trichloroethane. In 1973, four plants were operated to produce approximately 228 million 
pounds of polyvinyl chloride resin. Plastic fabricators consumed approximately 257 
million pounds of resin in the manufacture of finished products. 

For 1973, the estimated total emissions of vinyl chloride from all sources in 
Canada is 5000 short tons. Polyvinyl chloride manufacturing operations accounted for 
approximately 89%, vinyl chloride and associated manufacturing operations for about 10% 
and polyviny! chloride fabrication for about 1% of these emissions. 

Vinyl chloride is a colourless gas and a proven human carcinogen. No safe 
human exposure level has been established. Health and Welfare Canada has recommended 
that, as a public health protection measure, vinyl chloride emissions from stationary 
sources in Canada be controlled and maintained at the lowest possible level. Accordingly, 
~ the Department of the Environment initiated action in 1975 to regulate vinyl chloride 
emissions. In 1977, proposed regulations were announced in the Canada Gazette. The 
amended regulations incorporating comments received in response to the proposal were 
published in the Canada Gazette on August 26, 1978. Additional comments were received 
but did not result in further changes to the final regulations that will be published in Part 
II of the Canada Gazette in April, 1979. The regulations, entitled "Regulations 
prescribing national emission standards for vinyl chloride emitted by vinyl chloride and 
polyvinyl chloride plants", become effective on July 1, 1979. The regional offices of the 
Service are now developing implementation agreements with the provincial governments. 

A recommended code of operating practice was published in the Canada 


Gazette on August 26, 1978. It is expected that adherence to the regulations and the code 
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will reduce vinyl chloride emissions by approximately 95%. The standard reference 
method for the measurement of viny! chloride emissions from the regulated sources was 
completed and will be published in July, 1979. 

Arsenic. The major sources of emissions of arsenic into the atmosphere have 
been identified as the gold roasting industry, the iron ore processing industry and the non- 
ferrous primary metallurgical industry. 

During the review period, draft regulations concerning the emission of arsenic 
from the gold roasting industry were completed. They are now being reviewed by the 
department's legal advisors. The development of the standard reference method for the 
measurement of arsenic emissions from the industry proceeded with stack tests being 
done or witnessed by staff of the Environmental Protection Service at gold mines in the 
Yukon, Northwest Territories and Ontario. The method was completed by year's end and 
will be published in the next fiscal year. Preparation of the socio-economic impact 
analysis for these emission standards regulations continued. 

Asbestos. Work continued on the development of national emission standards 
regulations for asbestos manufacturing operations. The Pacific Regional Office com- 
pleted an inventory of such operations within the region. A source monitoring survey was 
conducted at an asbestos cement pipe manufacturing plant to determine the applicability 
of current testing procedures to such sources. The results indicated that the available 
testing methods should be adaptable to asbestos manufacturing operations. 

Lead, Mercury and Arsenic. The non-ferrous smelting industry in Canada is a 
major source of emissions of lead, mercury and arsenic. The federal government has 
therefore begun to develop regulations to limit these emissions. During the review period, 
numerous activities were underway, including deliberations of a government-industry task 
force, information gathering, and source test method development. Emission tests were 
done at a copper smelter, a copper-zinc smelter and a sintering plant, and development of 
the associated analytical methods proceeded. Interference problems caused by sulphur 
dioxide when sampling for mercury remain to be resolved. The assessment of appropriate 
control technology continued and the Department of Energy, Mines and Resources 
undertook research into control techniques for mercury emissions. Liaison with the 
United States' Environmental Protection Agency continued to exchange information on 


emission control for non-ferrous smelters. 
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Regulations for Mobile Sources 


With the passage of the Motor Vehicle Safety Act the federal government 
initiated a program to combat air pollution from all new motor vehicles manufactured in 
or imported into Canada starting with 1971 models. Transport Canada was made 
responsible for the administration of the Motor Vehicle Emissions Regulations and 
Environment Canada for the execution of the required compliance testing and for the 
provision of technical advisory services in support of the regulations. 

To achieve significant reductions at low cost, the federal government, in the 
past, followed the policy of paralleling United States motor vehicle emission regulations. 
As a result, by meeting standards of 3.4, 39.0 and 3.0 grams per mile (CVS test procedure) 
for hydrocarbons, carbon monoxide and oxides of nitrogen, respectively, 1973-74 model 
year cars were emitting only about one third as much as uncontrolled vehicles. The 
Canadian standards for 1975 were established at 2.0, 25.0 and 3.1 grams per mile (CVS-CH 
test procedure) for hydrocarbons, carbon monoxide and oxides of nitrogen, respectively. 
In July, 1978, Transport Canada announced its decision that these standards, which reduce 
emissions to about 72% of uncontrolled values, will remain the same through the 1984 
model year. Corresponding United States standards for 1981 and later require about 95% 
control. A new standard designed to limit carburetor maladjustment on cars of the 1981 
and later model years is about to be promulgated by Transport Canada. To facilitate the 
tuning of motor vehicles with respect to emissions, new labelling requirements are also 
being considered. 

The official test for emissions is done at a standard temperature of about 
20°C. Several years of research testing at more typical Canadian temperatures (down to 
-30°C) have indicated that modern vehicles are achieving equivalent emission reductions 
at colder temperatures. At the same time the fuel economy of the modern vehicles, due 
to more sophisticated engine controls, is three to four times less sensitive to cold weather 
than that of earlier models. The test procedures used for fuel economy are the same as 
those used for emission testing. 

Sampling and analytical methods were developed to measure the concentra- 
tions of benzene and other aromatic compounds in gasoline and automobile exhaust 
samples. Approximately 200 samples were analyzed. 

The Air Pollution Control Directorate has been studying emissions from other 


mobile sources at ports, airports and railway yards. Studies completed to date indicate 
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that these sites have lower emission densities (measured as the concentration of 


pollutants emitted per square mile per year) than the associated cities. 
Regulations Relating to Fuel Composition 


Sections 22 through 26 of the Clean Air Act provide for the regulation of fuel 
composition and fuel additives and for the necessary administrative procedures to reduce 
emissions of air pollutants when fuels are burned. To develop appropriate limits for 
Section 22 of the Act, regulations have been developed to obtain the required information 
on the current composition of petroleum fuels, including sulphur content, and on their 
additives and the impurities in crude oils. The Fuels Information Regulations, No. 1, were 
published in Part II of the Canada Gazette on August 10, 1977. An amendment to clarify 
the regulations was prepared during the review period and will be published in the Canada 
Gazette early in the 1979-80 fiscal year. The amendment does not affect the intent of 
the regulations, and information is required for 1978. 

Heavy oils and Canadian coals were analyzed for trace elements during the 


fiscal year. 
Guidelines for Stationary Sources 


Under Section 8 of the Clean Air Act, provision is made for the federal 
government to publish national emission guidelines indicating the quantities and concen- 
trations in which any air contaminant should not be emitted into the ambient air from 
sources of any class, whether stationary or otherwise. Each guideline consists of a 
document specifying emission limits for new sources and an industry study report in which 
available emission control strategies for existing sources are assessed. The technical 
review and assessment of control strategies is done by advisory committees consisting of 
federal and provincial government representatives and advisors from industry. The limits 
specified in the guidelines can become enforceable if they are prescribed by other 
regulatory agencies as standards or requirements. Guidelines have been published for the 
cement industry, the asphalt paving industry, the coke oven industry, arctic mining 
operations and for packaged incinerators. 

Packaged incinerators. National Emission Guidelines for new packaged 
incinerators were published in Part I of the Canada Gazette on November 25, 1978. 

The term packaged incinerator is used to describe a prefabricated unit that 
burns up to 900 kg/h of solid waste at the site where the waste is generated. Industrial, 


commercial and institutional establishments in every province use these units to dispose 
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of waste containing paper, furniture, food, animal products and pathological remains. 
There are over 10 000 packaged incinerators in Canada and they consume approximately 
half of the solid waste that is incinerated in Canada. 

Packaged incinerators can be a significant cause of local pollution and 
nuisance complaints. While there are many contaminants emitted by these incinerators, 
the most important ones are particulate matter, sulphur dioxide and hydrogen chloride. 
The guidelines, which were developed in consultation with the provincial governments and 
incinerator manufacturers, specify emission limits for particulate matter and plume 
opacity based on the use of new incinerator technology. Emissions are reduced by 
approximately 50% compared with older installations. 

Emission limits for sulphur dioxide and hydrogen chloride were included in the 
guideline to control these emissions from incinerators burning waste with significant 
quantities of rubber or polyvinyl! chloride. 

The draft standard reference method for hydrogen chloride emissions from 
packaged incinerators was completed. 

Wood Pulping Industry. The industry study report on the wood pulping industry 
was published and work continued on the development of emission limits for total reduced 
sulphur compounds, sulphur dioxide and particulate matter from this industry. 
Development of the standard reference method for total reduced sulphur compounds 
progressed well. 

Residential Heating. A comprehensive study of residential heating in Canada 
was completed. The report includes a description of the types of units used, the fuels 
burned, and the air pollution problem areas. Recommendations to minimize air pollution 
emissions are included. The report will be published in the next fiscal year. 

Ferrous Foundries. The industry study report on the ferrous foundry industry 
was completed and will be published early in the next review period. The task force 
consisting of representatives of the federal government, the provincial governments and 
industry completed its work and recommended emission limits for new foundries. These 
limits will be published in the Canada Gazette during the next fiscal year. Reports on the 
status of air pollution controls in this industry sector were completed by the regional 
offices. 

Thermal Power Generation. Work continued on the acquisition of current data 


on emissions from thermal power generating stations and from compressor and pumping 
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stations associated with fuel pipelines. The standard reference method for determining 
the concentration of nitrogen oxides in stack gases from combustion sources was 
completed. It will be published early in the next fiscal year. The reduction of sulphur 
dioxide emissions from thermal power stations through the combustion of lignitic coal was 
studied in collaboration with the Department of Energy, Mines and Resources. Several 
reports concerning the absorption of sulphur by the ash were published in technical 
journals. The Hat Creek thermal power station and mine complex being considered in 
British Columbia was evaluated for emissions of sulphur dioxide and particulate matter. 

Petroleum Refineries. Preparation of the industry study report on petroleum 
refining and identification of emission limits continued. A draft of the standard reference 
method for carbon monoxide emissions was completed. 

Natural Gas Processing. Work continued on the development of recommended 
emission limits for this industry sector and on the preparation of the associated industry 
study report. 

Other Industry Sectors. Emission limits were formulated for pollutants arising 
from boilers used in the Canadian iron and steel industry. The fertilizer industry 
cooperated with the Environmental Protection Service in a study of the industry by 
responding to a questionnaire. An overview of the surface coatings industry was prepared 
under contract. The report is being reviewed to determine the need to issue emission 
limits for the industry. The requirement for guidelines concerning the operation of 
compressors on the proposed northern pipeline was assessed and recommendations were 
made to the Northern Pipeline Commission. A study of world markets for sulphuric acid 
was completed under contract as part of the activity to develop limits for the emission of 


sulphur dioxide from non-ferrous smelters. 
Guidelines for Mobile Sources 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. The Act does, however, address itself to mobile 
as well as stationary sources under its general provisions for air quality objectives, air 
quality monitoring and surveillance, vehicle emissions, fuel composition regulations and 
federal-provincial cooperative programs. 

Although the control of emissions from in-use motor vehicles is outside federal 
jurisdiction, the very high concentrations of air pollutants emitted by badly maintained 


vehicles are of great concern. A program to review and evaluate compulsory emission 
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inspection systems used in Canada, the United States and several European countries is 
continuing with a view to developing, with the cooperation of industry and the provinces, 
a federal guideline for the implementation of such inspection programs. 

To gather more data on emissions from in-use vehicles, a two-week vehicle 
checking project was done in Edmonton and Calgary in cooperation with the Alberta 
Department of the Environment and the Alberta Motor Association. Over 1000 vehicles 


were checked and 750 were found to have excessive emissions. 
Control Technology Development 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT). The effective abatement of air contaminant emissions from 
industrial sources depends upon the availability of technically sound and economically 
feasible control technology. Recognizing that it might be necessary for the federal 
government to encourage the development and demonstration of new control technology, 
provision was made in Section 3 of the Clean Air Act for the establishment of appropriate 
demonstration projects. On this basis, the Environmental Protection Service developed 
the DPAT Program, which provides for cost-shared agreements with industry to develop 
and demonstrate new control technology. This program began on April 1, 1975. In the air 
sector, initial emphasis was placed on the development of technology for the capture and 
containment of fine particulates and sulphur dioxide. Later the scope of the program was 
broadened to include pollutants for which regulations and guidelines have been published 
or which are under development. During the review period it was announced that, because 
of fiscal constraints, funding for the DPAT program would be terminated on March 31, 
1979; however, the program itself has not been terminated. Four projects were supported 
by the Air Pollution Control Directorate during the fiscal year 1978-79. 

British Columbia Forest Products Limited is developing a new type of 
granular-bed filter for the removal of fine particulates from hot combustion gases 
released by boilers fired with wood waste. If successful, this technology could find 
application not only in the forest products industry but also in other industrial sectors in 
Canada. Trial runs with the filter system have been made; these revealed a number of 
operational problems that are currently being addressed. 

The St. Anne-Nackawic Pulp and Paper Company Limited in New Brunswick is 
developing a scrubber for the simultaneous collection of fine particulate matter and 
sulphur compounds emitted from the recovery boiler of its kraft paper mill. This new 


technology has attracted considerable interest in the pulp and paper industry because it 
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should result not only in a significant decrease in air contaminant emissions but also in the 
recovery, and recirculation to the plant, of valuable chemicals that are currently emitted 
into the atmosphere. 

A study was completed by Moniteq Ltd., Toronto, on the evaluation of 
correlation spectrometers for the remote measurement of sulphur dioxide mass emissions 
from industrial sources. The experimental measurements were made in the vicinity of an 
Ontario Hydro coal-fired generating station; good agreement was obtained between 
remote sensing measurements made up to 3 kilometres from the station and sulphur 
dioxide mass emissions calculated from the sulphur content of the coal. This study 
provides the basis for the development of standard procedures for determining point- 
source sulphur dioxide emissions that do not require access to proprietary information or 
private property, and for the measurement of sulphur dioxide transport from, or to, 
industrial areas or across international boundaries. 

The final DPAT contract, with the Algoma Steel Corporation Limited, is for 
the demonstration of a high-pressure water-jet system for cleaning coke oven doors. 
During the coking cycle, volatile matter from the coal condenses on the doors and door 
jambs, which are cooler than the oven. To obtain satisfactory door sealing, and thereby 
minimize the emission of hydrocarbons into the atmosphere from leakage, these deposits 
must be removed, preferably after each cycle. At present, this is done mechanically by 
scraping, a method that is not satisfactory. The successful demonstration of the water- 
jet cleaning system could lead to its adoption by the four steel companies in Canada and 
by similar plants in other countries. 

Projects Sponsored under the Department of Supply and Services' Unsolicited 
Proposal Program. This program provides bridge financing for unsolicited proposals in 
science and technology submitted by the private sector that are worthy of support by one 
or more government departments. Proposals that fall within the mission of the 
department but cannot be accommodated with current funds are eligible for assistance 
under the Unsolicited Proposal Program. Several projects are now receiving support from 
the Environmental Protection Service. 

One project supported by the Air Pollution Control Directorate was completed 
during the year. It resulted in the successful development of a laboratory prototype 
instrument for the continuous quantitative measurement of sulphur trioxide in the 
presence of a relatively large excess of sulphur dioxide in a simulated stack gas. In the 


atmosphere, sulphur trioxide can be converted into sulphuric acid and sulphate 
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particulates. The environmental effects of these secondary pollutants are of great 
concern to the federal government. There are no known commercial instruments for 
monitoring sulphur trioxide in the presence of sulphur dioxide. 

A second project being sponsored by the Directorate is for the identification 
of conditions that will enhance the collection efficiency of electrostatic precipitators 
used in non-ferrous smelting applications. The project is addressed in general to the 
containment of particulates and heavy metals and in particular to the containment of 
arsenic emissions. It involves a detailed physico-chemical study of the properties of the 
particulates and carrier gas. 

In British Columbia, two proposals to evaluate the operating characteristics of 
incinerators were approved during the fiscal year. One concerns a municipal incinerator 
at Lake Cowichan, the other a hospital incinerator at the Royal Jubilee Hospital in 
Victoria. 

Other Technology Development Programs. In the Pacific Region, funds from 
the Cooperative Pollution Abatement Research! program were used to support two 
projects. In the first, the effect of certain sampling techniques on the measurement of 
particulate emissions was evaluated on a recovery boiler and a power boiler. In the 
second, a photo-ionization method is being developed for measuring low concentrations of 
malodorous sulphur compounds in ambient air samples. 

A new program for the Development of Resource and Energy Conservation 
Technology (DRECT) was initiated in the review period. It is administered jointly by the 
Department of Energy, Mines and Resources and Environment Canada and promotes the 
development of technology to reduce waste or recover it for material recycling or energy 
production. Two proposals for funding under the DRECT program were reviewed by the 
Pacific Regional Office. Both proposals concern the incineration of municipal waste with 
associated heat recovery and minimal air pollution emissions. 

The Ontario Region of the Service published a report on a continuous particu- 
late monitoring study done at a secondary lead smelter in 1976-77. The development of 
reliable continuous source monitors is being investigated in cooperation with the Ontario 


Ministry of the Environment. 


A cooperative program between the federal government and the pulp and paper 
industry to abate water and air pollution in the industry. Funded on an equal cost- 
sharing basis for more than $2.5 million in 1978. 
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A preliminary investigation was done to determine the feasibility of removing 
sulphur dioxide from flue gases of coastal power stations through the use of seawater 
scrubbers. Consultations were held with Norsk Hydro, Norway, where such scrubbers are 
in operation. Although the process offers the promise of high efficiency for the removal 
of sulphur dioxide, the return of the spent seawater to the ocean has the potential for 
damage to marine life. A proposal to measure the conversion of nitric oxide to the 
polluting nitrogen dioxide in the exhaust plume of a large gas turbine pipeline compressor 
was reviewed. The degree to which this chemical conversion takes place will influence 


the stringency of pollution control measures introduced for these engines. 


IMPLEMENTATION OF AIR POLLUTION CONTROL MEASURES 


Implementation of Regulations for Stationary Sources 


Secondary Lead Smelters. National Emission Standards Regulations for 
Secondary Lead Smelters were adopted by the Governor in Council and promulgated in 
Part II of the Canada Gazette on July 28, 1976. The regulations became effective on 
August 1, 1976. 

Normal enforcement monitoring activities continued during the review period. 
The Province of Alberta and the Greater Vancouver Regional District have agreed to 
enforce these regulations on behalf of the federal government and are doing the necessary 
enforcement activities. The Province of Quebec is enforcing the regulations in coopera- 
tion with Environment Canada; all smelters in the province were visited and emission 
tests done at four plants. The Province of Ontario has reviewed the effects of its 
legislation on secondary lead smelters and has made arrangements for emission tests to be 
done at three of the major smelters. The Northwest Region of the Service inspected the 
three smelters in Manitoba and the Atlantic Region inspected the smelter in Nova Scotia 
and requested another emission test. 

The standard reference method for the measurement of emissions of lead and 
particulates from secondary lead smelters was modified. The method will be published in 
the next review period. 

Mercury Cell Chlor-Alkali Plants. National Emission Standards Regulations 
for Mercury Cell Chlor-Alkali Plants were promulgated in Part II of the Canada Gazette 
on July 27, 1977 and became effective on July 1, 1978. 
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Installation of control equipment was completed at both plants in the Atlantic 
Region. At the year's end, testing was being done to determine whether the plants were 
in compliance with the regulations. Three of the four plants in Quebec closed during the 
review period and the fourth was shut down for several months because of a fire. This 
plant resumed operations in November and was being tested for mercury emissions at the 
year's end. The only mercury cell chlor-alkali plant in Ontario continued to operate 
within the limits specified in the federal regulations. The company has agreed to continue 
its monitoring program indefinitely. 

In the Northwest Region, the only plant that used the mercury cell process 
changed to the membrane cell system during the review period. The control equipment at 
the only mercury cell chlor-alkali plant in British Columbia was in place at the year's end 
and tests for mercury emissions were underway. 

Asbestos Mining and Milling Operations. National Emission Standards Regula- 
tions for Asbestos Mines and Mills were promulgated in Part II of the Canada Gazette on 
July 13, 1977 and took effect on December 31, 1978. 

During the review period progress continued in ensuring that asbestos mines 
and mills across the country were in compliance when the regulations became effective. 
The air pollution control program at the Advocate Mine and Mill in Baie Verte, 
Newfoundland progressed well and tests on controlled sources showed that these were 
operating in compliance with the regulations. The entire complex will be operating 
within the emission limits by the fall of 1979. 

There are some 150 sources of asbestos emissions at the nine asbestos mines 
and mills in Quebec. All of the companies are following emission control programs and 
almost all sources are now operating in compliance with the regulations. A source testing 
program has been negotiated with the Association des Mines d'amiante du Québec and the 
testing will start in the spring. There are no plants in Ontario that are subject to these 
regulations. 

The asbestos mine in the Yukon closed during the review period because of 
depletion of the ore body. Advice continued to be provided to the Yukon Territorial 
Water Board on the adequacy of environmental protection plans for the abandonment of 
the mine site. The company operating the asbestos mine in British Columbia has stated 
its intention to comply with the regulations and is expected to be in compliance by July 


1979. The compliance program was delayed by a prolonged shutdown at the mine. 
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Emission tests were done at a number of plants during the review period and 
the testing program will continue during the next fiscal year. An amendment to the 
regulations to include dry drilling operations was completed. It will be published in 1979. 

The Air Pollution Control Directorate participated in a study sponsored by the 
American Society for Testing and Materials to determine improved methods for defining 
fibrous asbestos particles. A new microscope system for counting asbestos fibres was 
evaluated and a program to investigate the application of computerized image analysis 
systems to asbestos fibre counting was initiated. 

Other Activities. A continuous monitor for particulates in stack gases was 
evaluated on two sources. The Environmental Protection Service is developing a 
cooperative field testing program with industry to evaluate the applicability and reliabili- 
ty of continuous source monitoring equipment. 

A computer program for random error analysis was written to permit the 
analysis of all source test data to reveal the random variations in each measurement. 
Other programs for calibration and analysis were written and new data sheets were 
designed. A quality assurance check was completed on the procedure to test for leaks in 


source sampling trains and an improved procedure identified. 
Implementation of Fuels Regulations 


Leaded Gasoline Regulations. Refineries have been submitting quarterly 
reports to Environment Canada since September 1974 on the quantities of lead being 
added to gasolines at each refinery. In 1978, about 27.2 million pounds of lead were added 
to the premium and regular gasolines. This represents a decrease of approximately 1.8 
million pounds from the amount added in 1977. This is attributable to the increased use of 
lead-free gasoline. 

Lead-free Gasoline Program. Lead-free gasoline production has increased 
from 3.1% of the total gasoline marketed in 1975 to 21% in 1978. During the review 
period, 2696 samples of lead-free gasoline were tested in the national monitoring 
program. One hundred and fourteen samples exceeded the allowable concentration of 
0.06 g of lead per imperial gallon of lead-free gasoline. Corrective actions were taken 


immediately to rectify these violations of the regulation. 
Implementation of Regulations for Mobile Sources 


Automobile manufacturers are required to certify that new motor vehicles 


offered for sale in Canada conform to current emission standards. The federal 
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government's compliance monitoring program, operated jointly by Transport Canada and 
Environment Canada, is designed to ensure that emission rates from new automobiles do 
not exceed those standards. 

Each year approximately 50 new motor vehicles, representing the most popular 
makes, models and engine families and family combinations sold in Canada, are tested for 
compliance with the emission standards. During the review period more than 
500 000 kilometres were accumulated on approximately 50 vehicles driven on a prescribed 


urban-rural route in the Ottawa area. More than 400 emission tests were completed. 
Implementation of Guidelines for Stationary Sources 


Arctic Mining Industry National Emission Guidelines. The Government of the 
Yukon Territory prepared draft regulations for the arctic mining industry that incorporate 
the intent of the federal government's national emission guidelines. The Government of 
the Northwest Territories previously promulgated similar regulations. 

Asphalt Paving Industry National Emission Guidelines. In the province of New 
Brunswick, the national emission guidelines for the asphalt paving industry were adopted 
in. 1976 as regulations that will take effect in 1980. The Nova Scotia Department of the 
Environment and the Environmental Protection Service cooperated in a study of the 
asphalt paving industry in the province. A plant inspection procedure was developed and 
recommendations made for abatement of emissions. In Ontario, emission limits will be 
incorporated into the province's approval requirements for new installations. Draft 
regulations were developed by Quebec and Manitoba for their asphalt paving industries. 
These regulations are similar to the federal guidelines. In Alberta, the control program 
for asphalt paving plants is in place. Provincial permits have been issued in British 
Columbia to 41 of the 57 asphalt paving plants in the province. Sixteen of these permits 
reflect the requirements of the federal guidelines. The Environmental Protection Service 
assisted the Yukon Territorial Government in drafting regulations for asphalt plants in the 
territory. 

Cement Industry National Emission Guidelines. New plants built in the 
Province of Ontario are being requested by the provincial government to meet its 
emission guidelines. The limits specified are the same as those in the federal guidelines. 
Emissions of particulates from existing cement plants in Ontario are now generally lower 
than the limits specified in the federal guidelines. In British Columbia, three of the five 
plants have been issued provincial permits. The Clean Environment Commission in 


Manitoba has issued orders that reflect the federal guideline emission limits for both of 
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the cement plants in Winnipeg. In Alberta and Saskatchewan, emissions of particulates 
from cement plants have been addressed by the provincial governments and emissions are 
within acceptable limits. The Province of Quebec deals with cement plant emissions on a 
case-by-case basis. The Montreal Urban Community has issued regulations that are 
slightly more stringent than the federal regulations. 

Metallurgical Coke Manufacturing Industry National Emission Guidelines. The 
Ontario Ministry of the Environment will shortly incorporate the federal emission limits 
into its approval requirements for new coke manufacturing installations. There is one 
coke manufacturing plant in British Columbia; a provincial permit was issued for it during 
1978 that specifies substantial additional air pollution controls to contain particulate 
emissions. Sulphur dioxide emission controls, although considered by the provincial 
government, were not imposed in view of the age of the plant and the substantial capital 
investment required. The coke ovens at Sydney, Nova Scotia, are the only ones in the 
Atlantic Provinces. The province has chosen not to develop regulations because of the 


age of the coke ovens. 
Technical Information Dissemination 


Air Pollution Information System. During the development of a regulation or 
guideline for a stationary source, a major "state-of-the-art" review for the industry under 
study is compiled. The information in it is drawn from many sources: published 
literature, consultants' reports and computerized information banks. To ensure that 
Service staff have access to all available information, an information system on air 
pollution control was established in 1973. The system also serves current awareness 
requirements for senior staff and the special air pollution information requirements of 
Canadian universities and industry. The system has full access through the Lockhead 
DIALOG on-line computer system to the Air Pollution Technical Information Center 
(APTIC) computer-stored information system of the United States' Environmental 
Protection Agency (EPA) and to more than 80 other data bases. Free searches of the 
APTIC file are provided to all levels of government in Canada. Searches are done at cost 
for others. In accordance with an information agreement with the EPA, microfiche copies 
of APTIC documents are provided free of charge to all Canadian users. During the review 
period more than 100 computerized literature searches were completed for federal, 
provincial and municipal government agencies in Canada and approximately 6 000 
individual information requests were answered. The system has more than 100 000 


documents available on microfiche and 4 500 books and reports in hard copy. 
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Training in Air Pollution Control Technology. In support of the regulatory 
activities of air pollution control agencies across Canada, air pollution control training 
courses were again presented for enforcement officers of the federal, provincial and 
municipal governments. Five courses were offered during the year, on stationary source 
testing, air pollution meteorology and the statistical evaluation of air pollution data. The 
courses were attended by 125 persons. The Industrial Research Institute of the University 
of Windsor developed and presented the course on stationary source testing under 
contract. The course on air pollution meteorology was developed internally and presented 
by lecturers of the Environmental Protection Service and the Atmospheric Environment 
Service. The course on statistical evaluation of data was prepared and presented under 
contract by two professors of the Université de Montréal. 

Additions were again made to the library of videotapes on air pollution control 
topics. The tapes are loaned to enforcement agencies across Canada for training 
purposes. Other audiovisual material on air pollution control was added to the library 
which now contains about 350 videotaped lectures and 50 audio-cassettes. 

Courses for inspectors in the reading of plume opacity were held in the Quebec 
and Northwest regions of the Environmental Protection Service during the review period. 
Forty-seven enforcement officers were certified. Courses are held at six- or twelve- 
month intervals for recertification. 

Publications. The Air Pollution Control Directorate edits, publishes and 
distributes the scientific and technical reports produced by its staff and consultants. 
During the review period, 32 reports in the EPS series were published. Normal 
distribution is about 800 copies of each report. The clientele includes foreign 
governments, international organizations, universities, industries, members of the public, 
and federal, provincial and municipal government departments. Nine scientific papers 
written by Directorate staff were published in international journals. 


The reports published during the review period were the following: 
Regulations, Codes and Protocols Series 


EPS 1-AP-78-2 The Clean Air Act - Compilation of Regulations and Guidelines 
(Bilingual) 


Economic and Technical Review Series 


EPS 3-AP-75-6F Pollution atmosphérique et techniques antipollution dans |'industrie 


du chlore 
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EPS 3-AP-77-1 An Annotated Bibliography of Air Pollution’ Literature: 
Supplement 

EPS 3-AP-77-4 Air Pollution Emissions and Control Technology: Vinyl! Chloride 
Industry 

EPS 3-AP-77-4F Technologie de la lutte contre la pollution atmosphérique: 
industries de fabrication du chlorure de vinyle 

EPS 3-AP-77-6 Air Pollution Emissions and Control Technology: Wood Pulping 
Industry 

EPS 3-AP-77-8 National Inventory of Sources and Emissions of Selenium (1973) 

EPS 3-AP-77-8F Inventaire national des sources et émissions de sélénium (1973) 

EPS 3-AP-78-2 A Nationwide Inventory of Emissions of Air Contaminants (1974) 

EPS 3-AP-78-2F Inventaire national des rejets de polluants dans l'atmospheére (1974) 

EPS 3-AP-79-1 Canadian Vehicle Survey 


Technology Development Series 


EPS 4-AP-78-1 Automobile Emissions and Fuel Economy at Low Ambient 


Temperatures 


Surveillance Series 


EPS 5-AP-77-14 Emissions of Vinyl Chloride to the Ambient Air around 
Manufacturing Facilities in Ontario 

EPS 5-AP-78-13 National Air Pollution Surveillance. Annual Summary, 1977 
(Bilingual) 

EPS 5-AP-78-8 to National Air Pollution Surveillance. Monthly 

EPS 5-AP-78-22 Summaries August 1977 to October 1978 inclusive (Bilingual) 


Miscellaneous Publications 


List of Publications - Air Pollution Control Directorate (Bilingual) 
Clean Air Act Annual Report 1976-77 (Bilingual) 
Clean Air Act Annual Report 1977-78 (Bilingual) 


Control of Emissions from Federal Facilities 


The federal government's conduct of its own activities, as perceived by the 
public, has a powerful potential to work for or against the endeavours of the government 
in its role as a leader in environmental and public health protection. The Department of 


the Environment has direct responsibility for ensuring that the federal government 
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minimizes adverse environmental effects from all of its works, undertakings and 
businesses. 

During the review period, a pathological waste incinerator was installed at the 
Agriculture Canada Animal Disease Laboratory in Sackville, New Brunswick, and a rotary- 
cup type oil burner was installed at the Agriculture Canada Research Station Heating 
Plant at Fredericton, New Brunswick to reduce air pollution emissions, noise and fuel 


consumption. Several new activities were initiated: 


- an integrated waste management project at the Ste. Anne de Bellevue Veterans' 
Affairs Hospital; 

- installation of a controlled-air incinerator at the airport at Yarmouth, Nova Scotia; 

- environmental assessment studies at two Canadian Forces bases to determine the air 
pollution emissions from coal-fired central heating plants; 

- the purchase of an exemplary incinerator for a government vessel; and 

- the acquisition of a continuous air pollution monitoring system for the Ste. Anne de 


Bellevue incinerator. 


Stack tests were done on the No. 3 boiler stack at the central heating plant of 
the Experimental Farm, Ottawa, at the request of the Department of Energy, Mines and 
Resources for a study on the boiler's efficiency in normal and modified modes. The Air 
Pollution Control Directorate participated in the development of selection criteria for a 


fluidized-bed boiler at the Canadian Forces Base in Summerside, Prince Edward Island. 
Technical Review and Advisory Activities 


During the year, the Air Pollution Control Directorate and the Environmental 
Protection Service's regional offices undertook numerous technical reviews and provided 
advice on a broad range of issues. These activities, done in cooperation with provincial 
agencies, municipalities, other government departments and industry, included the 


following: 


- discussions with the Government of the Northwest Territories on the development of 
a code of good practice for open burning in the Territories; 

- participation in a committee composed of representatives of the CNR, the CPR, the 
Northern Alberta Railways Corporation and the Alberta Department of the 


Environment to review and recommend methods of disposal of used railway ties; 
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provision of technical advice to the Province of Saskatchewan in the development of 
emission control regulations for the potash industry and to the Province of Manitoba 
concerning a non-ferrous smelter; 

review of flaring practices at an oil refinery and development of environmentally 
acceptable practices in cooperation with the company; 

participation in the Interdepartmental Committee on District Heating investigating 
and promoting energy conservation and environmentally acceptable methods of 
heating and cooling; 

joint evaluation with the Department of Energy, Mines and Resources of a new 
ultrasonic water emulsifier designed to improve oil combustion in burners and to 
increase boiler efficiency and reduce air pollution emissions; 

completion of a testing program for air pollution emissions and combustion 
efficiency on a small fluidized-bed burner for wood waste generated by small 
isolated sawmills; 

participation in a government-industry task force developing guidelines for the safe 
destruction of polychlorinated biphenyls in cement plants; 

provision of technical advice to the Department of Regional Economic Expansion on 
numerous projects under consideration for funding; 

participation in the review of the environmental. impact potential of major 
developments in the regions, including the Kitimat Oil Port, the Northern Gas 
Pipeline, the Roberts Bank Port Expansion, expansion of the Vancouver International 
Airport, gas processing plants, and a major chemical storage and shipping terminal; 
provision of technical information to Port Moody Town Council about the 
environmental effects of sulphur emissions from a bulk loading terminal; 

review of applications for the Accelerated Capital Cost Allowance program through 
which the capital cost of pollution abatement equipment can be written off on an 
accelerated depreciation scale; 

provision of technical advice to the Province of British Columbia and the Greater 
Vancouver Regional District on permit applications; and 

participation in numerous technical committees, including the National Research 
Council's Committee on Criteria for Pollutants, the Canadian Standards Association, 
the American Society for Testing and Materials and the Aquatic Environmental 


Quality Committee of the Ontario Regional Board. 


4] 


The Air Pollution Control Directorate undertook special chemical analytical 
studies and provided advice to other organizations to promote the development of 


analytical methods. Activities completed during the review period included: 


- assessment of the interference of the manganese-containing gasoline additive MMT 
on the measurement of the concentration of lead in gasoline; 

- analysis of dust samples from Dickenson Mines to determine the effectiveness of 
control equipment; 

- analysis of dioxins in samples from an incinerator; and 


- construction and provision of cell room monitors for mercury. 


The Directorate continued research to maintain its expertise in x-ray 
fluorescence, gas chromatography and mass spectrometry. Projects continued to develop 
expertise in high-pressure liquid chromatography, high-resolution capillary chromato- 
graphy, ion chromatography, electrochemical analysis, gas mixing, and the production of 
test atmospheres. These techniques will be used in the development of standard reference 


methods for the measurement of air contaminants in gas streams and in the ambient air. 


LIAISON, PROGRAM PLANNING AND PROGRAM EVALUATION 


National and International Participation and Cooperation 


General. Air pollution control is a shared federal-provincial jurisdiction. The 
National Air Pollution Control Program is therefore developed with a great deal of 
emphasis on consultation and cooperation with provincial environment agencies. Control 
programs initiated by the federal Environmental Protection Service are intended to be 
implemented by provincial agencies whenever possible. 

The Canada-U.S. section of this report makes special mention of bilateral 
activities related to long-range transboundary air pollution and acid rain. Because the air 
contaminants involved are subject to provincial control, there is a domestic dimension for 
Canada to this international problem. For this reason, a federal-provincial workshop was 
held in March 1979 to elicit provincial support for Canadian preparations for further 
discussions with the U.S. Government on this problem. 

Federal-Provincial Committee on Air Pollution. The Federal-Provincial 
Committee on Air Pollution is the principal national mechanism for obtaining federal- 


provincial cooperation and for promoting provincial participation in specific national 
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projects. The committee was established on an ad hoc basis in 1969 by the Department of 
National Health and Welfare. With the formation of Environment Canada in 1971, the 
committee was formally established under the aegis of the Minister of the Environment. 
The committee provides a forum for the exchange of technical and scientific information 
and methodologies and for the regular discussion of air pollution control programs in 
Canada. During the review period, the annual meeting of the committee was held in 
Ottawa, May 9-11, 1978. 

In 1970, a subcommittee of experts was established to recommend to the 
parent committee appropriate levels for National Air Quality Objectives. Recommenda- 
tions of the subcommittee have permitted air quality objectives to be prescribed at the 
desirable and acceptable levels. A separate subcommittee was established to develop the 
tolerable level air quality objectives. 

The two subcommittees meet twice each year and are currently reviewing the 
existing objectives as well as considering the need for objectives for other air contamin- 
ants. 

In 1975, an ad hoc subcommittee was established to examine the possibilities 
for, and development of, a system of national air quality indices. Following some 
preliminary recommendations, a complete report on a short-term and an annual system 
was submitted to, and accepted by, the parent committee at its 1978 meeting. As a result 
of experience gained in using the annual system during the period under review, the 
subcommittee met again in January 1979 and will submit recommendations for modifica- 
tions to the system at the 1979 meeting of the committee. | 

The Federal-Provincial Committee on Air Pollution has instituted an inter- 
laboratory quality control program for methods of analysis of air pollutants. Approxi- 
mately 60 laboratories are participating. Comparative analyses on samples containing 
lead and sulphates have been completed. 

An important concern of the committee is the National Air Pollution 
Surveillance (NAPS) network. The NAPS network is a cooperative effort of the federal, 
provincial and municipal levels of government that monitors the concentrations of locally 
significant air pollutants in all major centres of population. The network enables the 
monitoring of progress in air pollution control across the country. Its method of operation 
and other pertinent details are explained elsewhere in this report. 

Participation in Canada-U.S. Programs. The cooperative relationship 


developed over past years with the EPA will be of increasing importance over the next 
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several years as the two governments endeavour to develop mutually acceptable policies 
and control strategies to deal with transboundary air pollution. During the period covered 
by this report, Canada and the United States established a Bilateral Research 
Consultation Group, which met twice during the year, to coordinate scientific activities in 
the two countries related to long-range transport of air pollutants and the resulting 
problem of acid rain. 

The most recent projections indicate that the source of the acid rain problem 
can be attributed almost equally to U.S. and Canadian sources; therefore, the ultimate 
solution must evolve in cooperation with the United States. To this end, the first in a 
series of exploratory meetings between Canadian and U.S. officials was held in December 
1978, at which policies and procedures were examined. Further meetings planned for the 
coming year are expected to lead to a bilateral agreement on air quality. 

Through regular attendance at various meetings in the United States, the 
Department of the Environment is kept informed on many areas pertaining to air quality 
research, priorities and programs. The Directorate continued to cooperate with the EPA 
in quality assurance programs by testing the Agency's analytical methods and by 
exchanging samples for interlaboratory comparisons. 

The International Air Pollution Advisory Board is a Standing Board of the 
International Joint Commission (IJC). Air pollution problems that arise along the Canada- 
United States border are investigated by the Board and reported to the Commission. The 
Air Pollution Control Directorate provides the Canadian Chairman of the Board, one other 
member, and technical assistance. The Atmospheric Environment Service also provides a 
member. 

During the year, the Board continued to monitor the status of several problems 
on which it had previously reported to the Commission. These include fluoride air 
pollution on Cornwall Island and thermal power generation projects at Poplar River in 
Saskatchewan and Atikokan in Ontario. The Board also reported to the Commission on 
developments related to the long-range transport aspect of transboundary air pollution. 

In 1975, the Premier of Ontario and the Governor of Michigan signed a 
memorandum of understanding to implement an integrated cooperative program for the 
abatement of transboundary air pollution in the southeastern Michigan-southwestern 
Ontario area. As a result of this memorandum, the two governments requested the IJC to 
create the International Michigan-Ontario Air Pollution Board to monitor the progress of 


air pollution control programs being implemented in the transboundary area. The Air 
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Pollution Control Directorate provides the Canadian Chairman and technical assistance to 
this Board. 

The Michigan-Ontario Board issued its 3rd Annual Report on October 4, 1978, 
in which it noted the continuing improvement of air quality in the area and drew attention 
to a number of problems of non-attainment of strict IJC objectives for particulate matter 
and sulphur oxides. A special report was also prepared by the Board, and submitted to the 
IJC on April 4, 1978, on the best available method for safe disposal of waste liquids 
containing polychlorinated biphenyls (PCBs). The recommended method is by incineration 
in cement kilns. 

Participation in other International Programs. In order that Canada may be 
well informed about developing policies and technology concerning air pollution control in 
other countries, the Service continued to participate in a broad spectrum of international 
programs. Projects conducted within these international organizations, on such subjects 
as long-range transboundary air pollution, control of toxic substances, and the study of 
control strategies for nitrogen oxides, are of direct relevance to Canadian programs. 
Participation in such projects, where experts from a number of countries come together 
to focus on a specific problem area, enables Canada to contribute to and benefit from an 
ever increasing fund of knowledge on these subjects. 

The participation of the Service in such programs is coordinated through the 
Department of External Affairs and involves programs of the World Health Organization 
(WHO), the Organization for Economic Cooperation and Development (OECD), the 
Economic Commission for Europe (ECE), the North Atlantic Treaty Organization 
Committee on the Challenges of Modern Society (NATO/CCMS) and the United Nations 
Environment Program (UNEP). The Canadian delegate to the OECD Air Management 
Group is provided by the Air Pollution Control Directorate and is currently Chairman of 
the Group. The Air Pollution Control Directorate provided Canada's representative to the 
ECE Special Group on Long-Range Transboundary Air Pollution. This group met several 
times during the review period to develop proposals for international cooperation by all 
ECE member countries in the control of this form of air pollution. The work of the Group 
is under review by the Senior Advisors on Environmental Problems to the ECE, with the 
object of developing an appropriate document for agreement at a proposed high level 
meeting of ECE member countries within the next year. 

The Air Pollution Control Directorate continued to participate in the WHO Air 


Quality Monitoring Project. Air quality data for sulphur dioxide, suspended particulate 


45 


matter and soiling index from 11 stations located in Vancouver, Hamilton, Toronto and 
Montreal are forwarded quarterly to the WHO headquarters in Geneva. One station in 
Toronto will be operated as a comparison station where WHO standard reference 
measurement methods will be used concurrently with standard instrumental methods. 

The Directorate has been providing Canada's representative to meetings of the 
Assessment Methodology Panel of the Air Pollution Pilot Study of NATO/CCMS. Canada 
has contributed to the preparation of NATO/CCMS documents on Air Pollution Emissions 
Inventory Systems, Air Pollution Emissions Projection, and Glossary of Terms. During the 
review period, Canada hosted the 8th meeting of the Pilot Study and the Assessment 
Methodology Panel terminated its activities. Canada may be involved in follow-up 
activities related to this Pilot Study. 

Other international activities completed during the period under review 


included: 


- participation in an ECE Task Force on emissions from non-ferrous smelters and the 
preparation of two chapters of the report; 

- provision of 150 standards from the Directorate's bank of polyaromatic hydrocarbons 

, in response to 21 requests; 

- participation in a European Economic Community bilateral working group on the 
asbestos industry; and 

- provision of advice to the Mexican government on the development of a quality 
assurance program for the Mexico City monitoring network. 

Inter-Departmental Negotiation and Liaison. The Directorate consults 
regularly with the Environmental Health Directorate of Health and Welfare Canada on 
public health aspects of air pollution control. On the international scene, the Service is 
the primary advisor to External Affairs on technical matters and on policies and 
negotiating strategies related to air pollution control. The Department is represented on 
the Air subcommittee of ‘the National Research Council's Associate Committee on 
Scientific Criteria for Environmental Quality. 

The Department of Indian and Northern Affairs is kept informed of Service 
activities with the governments of the Yukon and Northwest Territories concerning the 
development and implementation of air pollution control programs. Regular liaison is 
maintained with the Department of Energy, Mines and Resources and the National Energy 
Board on environmental matters related to energy and with the Department of Industry, 


Trade and Commerce on the environmental aspects of industrial policies. 
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National Air Quality Objectives. National Air Quality Objectives are designed 
to protect public health and the environment by setting limits on the concentrations of 
contaminants in the ambient air. The Clean Air Act makes provision for three levels of 
air quality objectives: desirable, acceptable, and tolerable, for major air contaminants. 

The maximum desirable level defines the ultimate goal for air quality and 
provides a basis for an anti-degradation policy for the unpolluted parts of the country and 
for the continuing development of control technology. 

The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibility, personal 
comfort and well-being. 

The maximum tolerable level denotes a concentration of an air contaminant 
that requires abatement without delay to avoid further deterioration to an air quality that 
endangers the prevailing lifestyle or, ultimately, to an air quality that poses a substantial 
risk to public health. 

National Air Quality Objectives are developed by expert subcommittees of the 
Federal-Provincial Committee on Air Pollution. Those published to date in the Canada 
Gazette are shown in Table 8. During the review period, work continued on the 
development of standard reference sampling and analysis methods for hydrogen fluoride 
and hydrogen sulphide. The method for hydrogen fluoride was completed. 

Trend Analysis. During the review period, a national trend analysis for the 
1970-77 era of air quality data from the National Air Pollution Surveillance (NAPS) 
network was compiled. Summaries of the results are shown in Tables 9 and 10. The 
report will be published early in the next fiscal year. This analysis will be updated 
periodically as new data become available. 

The Directorate also investigated the possibility of doing population exposure 
analyses for major Canadian urban areas. This was done through a pilot study of the 
population in the Montreal area that is exposed to ozone. Experience gained will be 
utilized during the next fiscal year to study sulphur dioxide and particulate matter 
population exposures for Montreal and another major urban area. Also planned for the 
next review period is a study of the past and future trends in air contaminant emissions 
for those sectors of the economy that are contributing the most to the Canadian air 
pollution burden. 

Program Planning and Program Evaluation. The format of this report has been 


changed this year to reflect the project planning system now being used by the 
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TABLES AVERAGE OF THE ANNUAL MEANS OF NAPS STATIONS FOR 1974-77 
Air Contaminant O72 R97 1976 1977. Change (1974-77) 
Sulphur dioxide (pphm) 1.6 The) 1.4 fhe -13% 
Suspended particulates (ug/m?) 78.6 65.9 65.7 61.9 -21% 

Lead (g/m?) 0b68 00! 55: MIRO AGI NOR NG -32% 
Nitrogen dioxide (pphm) (aS ON WPT 22.609  Jah7 +13% 

Carbon monoxide (ppm) ZUNE aS 9 [S60 IW. 5D -36% 

Soiling Index (COH) OTIS MLO ZS OZ Ste OieZi7: -29% 

TABLE 10 PERCENTAGE OF STATIONS EXCEEDING MAXIMUM ACCEPTABLE 


AIR QUALITY OBJECTIVES, 1974-77 


Objective 1974 1973 1976 L977 
Sulphur dioxide (annual) 18 11 10 5 
Suspended particulates (annual) 49 42 37 24 
Nitrogen dioxide (annual) 0 0 0 4 


Carbon monoxide (8 hours) 29 27 16 10 


Environmental Protection Service. In addition to the introductory sections, the report is 
organized on the basis of the four projects that form the National Air Pollution Control 
Program: 1) Determination of air pollution problems; 2) Development of air pollution 
control measures; 3) Implementation of air pollution control measures; and 4) Liaison, 
program planning and program evaluation. The operating budget of the Air Pollution 
Control Directorate for fiscal year 1979-80 was developed using this project planning 
system to give management improved control over resource allocation and to provide 
flexibility to meet changing priorities. An evaluation system is now being developed that 
will provide management with information on the efficiency and effectiveness of resource 
utilization in achieving program objectives. 

During the review period, the Air Pollution Control Directorate recognized the 
requirement for a mechanism to identify and rank air pollution problems and for a 
management tool to ensure that problems are dealt with in a coherent manner. A 


decision-making framework was therefore developed through which air pollution problems 
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are selected with a view to promulgating regulations or guidelines. Mechanisms to 
establish priorities for subsequent regulation or guideline development are also incorpor- 
ated into the decision-making framework. There are four phases, with appropriate feed- 


back loops, in the framework: 


- the identification of existing and potential air pollution problems and the relative 
ranking of these concerns in each of three categories: immediate, medium-term and 
long-term concerns; 

- the development of work plans based on the approved list of Directorate concerns; 

- the detailed assessment of a contaminant or industrial sector of concern and 
information-gathering activities; and 

- the activities that must be completed after the decision has been made by 
Directorate Management that a concern investigated in Phase III warrants the 


development of a regulation or guideline. 


During the latter part of the review period, the Directorate began to 
implement Phase I of the decision-making framework by compiling contaminant and 
industrial sector profiles for existing and potential air pollution concerns. These profiles 
are two-page summaries of various objective and subjective criteria that justify identifi- 
cation of a concern. Completion of this activity will continue during the next fiscal year 


and a relative ranking of concerns will be completed thereafter. 


ATMOSPHERIC ENVIRONMENT SERVICE 


General 


The objective of the Atmospheric Environment Service's activities with 
respect to the Clean Air Act is to develop a clear understanding of the nature of the 
important atmospheric processes of transport, distribution and transformation of 
pollutants to provide an improved assessment of their impact on the environment. 
Activities include participation in the development of air quality objectives and criteria, 
the monitoring of concentrations of atmospheric constituents and the development of 
procedures to predict future states. Studies are done or supported to specify: pollution 
sources; the processes of dispersion and transport by air currents; pollutant concentra- 
tions; chemical modification in the ambient air; and deposition on the earth's surface. 


Work on pollution sources is generally of a review nature and is done in conjunction with 
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regional assessments. Experimental studies are carried out using sophisticated equipment 
and data analysis procedures that describe atmospheric processes and effects on the 
biosphere. These are used in combination with theoretical research to develop forecasting 
models and in the development of departmental air management strategies. 

The work is done by two Branches of the Atmospheric Research Directorate. 
The Air Quality and Inter-Environmental Research Branch manages a program pertaining 
to the lower atmosphere (troposphere), up to an altitude of about 10 kilometres, although 
most studies are done within the first kilometre. The Atmospheric Processes Research 
Branch is concerned with studies of physical and chemical properties and behaviour in the 
stratosphere, in particular effects on solar radiation and the ozone layer brought about by 
man-made pollutants. 

Further research support is accomplished through consultation and committee 
participation with associated departmental, federal, provincial and other agencies includ- 
ing international groups. In addition, contracts are arranged with private companies for 
research and development support. These amounted to an expenditure of $304 100 during 
the fiscal year. Subventions to university projects administered by the Service totalled 
$155 200. The total expenditure for the fiscal year was $3 294000, consisting of 
$1 851 000 in salaries, $876 000 in goods and services, and $567 000 in capital. End-of- 


year strength was 74. 
Long-Range Transport of Air Pollutants 


Research in several countries has indicated links between damage to fresh- 
water and terrestrial biological communities and atmospheric pollutants that have been 
transported 1000 kilometres or more from their points of origin. Since 1976 the 
Department has sponsored a program to investigate the problem. An atmospheric sub- 
program is administered through the Air Quality and Inter-Environmental Research 
Branch. 

Over the past year activities have been organized to produce a provisional 
statement of sulphur quantities being added to the atmosphere and subsequently trans- 
ported over great distances to be deposited within a three million square kilometre area in 
eastern Canada. This area includes large portions of Ontario, Quebec and the Maritime 
Provinces. Use has been made of the 50-station Canadian Network for Sampling 
Precipitation for verifying theoretical pollutant transport, concentration and deposition 


estimates. During the year a daily-reporting precipitation and particulate sampling 
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network of four stations in eastern Canada was installed. A fifth station at Kejimkujik 
National Park, Nova Scotia, is planned for installation during the next fiscal year. 

It is noteworthy that much of this study area has a limited capacity to absorb 
increased sulphur dosages such as may occur with industrial growth and greater use of 


coal in regions up-wind. 
Stratospheric Pollution 


The layer of the atmosphere above an altitude of 10 kilometres, the strato- 
sphere, is a region of major global air circulation. It also contains sufficient ozone to 
prevent dangerous levels of ultraviolet solar radiation from reaching the earth's surface. 
Gaseous compounds such as nitrogen oxides and chlorofluoromethanes emitted into the 
atmosphere by industrial processes may chemically destroy ozone in quantities which have 
been difficult to specify precisely, but which, in some regions at least, are dangerously 
high. The Atmospheric Processes Research Branch has undertaken stratospheric balloon 
experiments at Cold Lake, Alberta and Palestine, Texas to measure quantities of 
pertinent stratospheric chemical constituents and contaminants to verify information 
gathered by the NIMBUS VII satellite and to produce theoretical predictions of future 
states. 

Measurements of total ozone in the atmosphere are made daily from ground 
level at five sites across Canada. Instrumentation has recently been improved and test 
programs are being continued. Considerable work is done in collaboration with univer- 


sities and other public institutions. 
Environmental Contaminants Program 


The Service's contribution to this federal program consists of research into 
interactions, between the atmosphere and biosphere, of a number of inorganic and organic 
contaminants. Of immediate concern is determining the quantities and movement 
patterns of these contaminants and how they affect those plants and animals that ingest 
heavy metals and compounds such as polycyclic aromatic hydrocarbons. 

Among metals residing for a period in the atmosphere, mercury is of particular 
concern because of its toxicity and widespread occurrence. Research has not yet yielded 
sufficient detail on the distribution, behaviour and ultimate fate of airborne mercury and 
its compounds. Aircraft surveys over southern Ontario have shown considerable variabi- 
lity in mercury concentrations in the atmosphere. Values as high as 5 nanograms per 


cubic metre have been reported, but the immediate challenge is to develop instruments 
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having sufficient sensitivity and accuracy to establish background concentrations in 
various regions of Canada. 

Plants that build up residues of airborne metals may serve as gauges of 
environmental contamination. Lichens are particularly useful because of their long life 
and widespread distribution. Moreover, the primary source of nutrients for lichens is the 
atmosphere. Statistical procedures have been developed to aid in determining the origin 
of metals collected in plant samples, and one study completed this year described 
background quantities at 45 locations in the Canadian North. In experiments with 
vanadium, high concentrations were found to produce damage to plants. Global 
background levels of vanadium are increasing as a result of the increase in fossil fuel 


combustion. 
Alberta Oil Sands Environmental Research Program 


This is a joint study by the Department and the Province of Alberta of the 
meteorological physics and air pollution chemistry affecting air quality in the region of 
the oil sands extraction and refining operations. Winter and summer field studies 
identified many characteristics of pollutant-bearing smoke plumes, but no universally 
successful method to predict plume rise was developed. The results from a number of 
integrated experiments revealed valuable information respecting air circulation and 
chemical behaviour, such as oxidation rates of sulphur and the timing of pollutant 
deposition from the atmosphere. In addition, much was learned about the original sources 
and ultimate sinks of a number of pollutant species, although it was noted that most 
pollutants were deposited within 10 kilometres of the plant. 

The field experiments assisted the development of a number of air pollution 
prediction procedures and these were suggested to the Managemént Committee of the Oil 


Sands Program. 
Environmental Assessment 


In June, a study was done at Nanticoke, Ontario, cooperatively with the 
Province of Ontario. This produced information on airborne pollutant transport during a 
stable weather situation, i.e., clear skies with light airflow off Lake Erie. A variety of 
instruments was employed to describe in detail the atmospheric structure from the ground 
to levels above 500 metres. These were related to measured pollutant concentrations and 
deposition downwind. The study has enabled estimates to be made of air pollution effects 


during the 1980's when the industrialization will be completed. 
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A second study to obtain detailed measurements of low-level atmospheric 
structure took place in November in the Shakwak Valley, Yukon Territory, in connection 
with environmental studies pertaining to the proposed Alaska-Canada petroleum pipeline. 

At Saint John, New Brunswick, a study of airborne metals assimilated by 
vegetation continued. Higher concentrations of vanadium, nickel and sulphur, which are 
mainly attributable to local industry, were noted. The data collection network was 
improved by setting out a number of moss bags and analyzing the contents monthly, giving 


better seasonal perspective on element deposition rates. 
Environmental Modelling 


Environmental processes described mathematically according to the laws of 
physics may provide a satisfactory means of predicting site or regional conditions, in lieu 
of expensive field surveys. Such modelling is also an end product of experimental studies 
where the measured data are fitted to mathematical equations and used to verify 
predicted values. 

A number of projects carried out this year addressed problems associated with 
turbulent airflow near the earth's surface over terrain and man-made structures. One was 
the assessment of pesticide spray drift over a forested region of New Brunswick in 
connection with spruce budworm research. Other models were developed to describe the 
atmospheric transport of sulphur and the concentration, chemical modification and 


washout by rain of sulphur dioxide. 
Air Quality Criteria and Objectives 


This year greater emphasis was given to the development of national air 
quality objectives. More resources were allocated to study the interactions of air 
pollutants with the biosphere and the Atmospheric Environment Service accepted 
responsibility to coordinate the compilation of technical information needed by the 
Federal-Provincial Subcommittee on Air Quality Objectives. 

A number of studies were undertaken to assess effects of heavy metals and 
sulphur dioxide on vegetation, in particular indicator plants such as lichens, and on 
agricultural crops. Some of the results are presented elsewhere in this report. These 
studies are critical in establishing tolerance levels of the biological community to toxic or 
otherwise ecologically deleterious substances in the atmosphere. 

For example, Branch biometeorologists, in collaboration with the University of 


Guelph, studied ozone damage to white beans in southwestern Ontario. Large-scale and 
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regional airflows were correlated with the distribution of ozone in existing and potential 
bean-growing areas. A concurrent study being done under contract indicates that leaf 
injury in corn and white beans may well be related to ozone assimilation by plant tissues. 
In this region ozone Concentrations are often associated with stagnated, warm, moist air 
masses originating in the southern part of the continent, augmented at times by local 


daytime lake breezes. 
Boundary Layer* Experimental Studies 


Boundary Layer over Snow and Ice. Experiments to measure solar energy 
exchanged between the atmosphere and the ground with variations in wind and 
temperature over the snow-covered ice surface of Lake Simcoe took place during a six- 
week period in early 1978. Because this surface simulates conditions found extensively 
during the Canadian winter, results from these experiments will have broad practical 
application, for example, in environmental impact assessment. 

Polynya Experiment. Persistent open water areas in the Arctic sea ice 
(polynyas) have important influences on regional heat exchanges with the atmosphere and 
produce anomalous local weather, e.g., fog, affecting transportation and other economic 
activities. Ocean-air heat transfer through a polynya located north of Dundas Island at 
76°N, 94°W is being cooperatively studied by the Atmospheric Environment Service and 
the Environmental Management Service. The atmospheric characteristics and energy 
exchanges will be measured in 1979 and 1980 at and near this polynya, which fluctuates in 


size from about one half to ten square kilometres. 
Environmental Techniques 


In connection with experimental studies, extensive use has been made of a 
number of ground-based remote sensing devices. These have been developed to their 
present operational state through cooperation with the Instruments Branch. Notable 
improvements in the processing of data associated with these and other instruments, such 
as sounding and profiling equipment, were also made during the year. 

A multi-wavelength sun photometer for measuring atmospheric turbidity 
received final testing prior to release for commercial manufacturing. A project to 
measure the characteristics of heat exchange at the earth's surface with a portable 


P The boundary layer is the lowest layer of the atmosphere (troposphere) extending 
from the earth's surface to about 1500 metres aloft. 
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scintillation laser was begun. To aid in determining the size and shape of suspended 
particulates in polluted air over cities, a polar nephalometer to measure light scattering 
has been developed. 


Environmental Monitoring 


The Canadian Network for Sampling Precipitation continued in full operation 
with 50 nationally distributed reporting stations filing monthly reports. Ninety percent of 
the possible samples were received and of these 81% met quality standards for 
publication. The data indicate that marked acidity in rain water regularly occurs in 
eastern Canada; in this region precipitation plays a greater role in depositing acidic 
compounds of industrial origin than in western and northern areas. 

Instrument design improvements, network enhancement in eastern Canada, and 
greater coordination with the American sampling network are expected in the near future. 
As an example, cooperative testing of precipitation samplers is taking place at 
Pennsylvania State University. Currently available samplers lack accuracy, particularly 
for snowfall measurements. 

In cooperation with the Environmental Management Service, three carbon 
dioxide and turbidity measurement sites were operated as part of the World 
Meteorological Organization's background network. With the expected demise of Ocean 
Ship PAPA (50°N, 145°W) in 1980-81, a West Coast replacement station is being 
considered. 

Data for an evaluation of the transport of air pollutants in southern Ontario 
are being collected at three sites in the Toronto area. Two of the stations are located on 
the edge of the city in order to examine urban influences on the transport of oxidants and 
their precursors. In cooperation with the National Research Council and the University of 
Toronto, a third station was put into operation on the 557-metre CN Tower to measure 
wind, temperature and pollutant concentrations at these altitudes. The data will be useful 
in interpreting the uniformity of vertical mixing of pollutants above ground level and 


relationships with their regional transport. 
Technology and Information Transfer 


Conferences. Personnel participated in a number of scientific meetings, 
conferences and working groups of organizations such as the World Meteorological 
Organization (WMO). In addition there were four national and international meetings in 


which Service scientists were organizers and major participants. The Proceedings from 
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the Workshop on Air Quality Criteria and Standards (January, 1978) were published in 
February, 1979. 

The WMO held a symposium on Boundary Layer Physics Applied to Specific 
Problems of Air Pollution, June 19-23, at Norkopping, Sweden, in which four Service 
scientists participated. The meeting was organized through the Commission for 
Atmospheric Sciences by the Working Group on Air Pollution and Tropospheric Chemistry 
and the Working Group on Boundary Layer Problems. 

In August, Canada hosted meetings of the NATO Committee on the Challenges 
of Modern Society (NATO/CCMS) Air Pollution Pilot Study (Assessment Methodology and 
Modelling). The 8th Meeting of the Working Group and Panels took place August 22-25 
and the proceedings were reported through the 14th Progress Report prepared by the 
Federal Republic of Germany. There were 22 delegates from eight member countries 
present. Separate Methodology and Modelling Panels met to assess draft contributions 
and requirements for compendia such as Guidelines for Air Quality Management Systems 
(NATO/CCMS No. 71). The meeting marked the completion of the Assessment 
Methodology Panel's work and the combined group submitted proposals for a new pilot 
project regarding air quality criteria to begin following the 9th meeting in Rome in 
November, 1979. 

The 9th Technical Meeting on Air Pollution Modelling and its Application was 
held August 28-31. Fifty-five papers on five topical themes were presented, with strong 
participation by private industry. 

The WMO Symposium on Geophysical Aspects and Consequences of Changes in 
the Composition of the Stratosphere was held at York University, Toronto, from 
June 26-30. It was reported that the effects of industrially produced 
chlorofluoromethanes in removing stratospheric ozone are greater than previously 
supposed, although supersonic transport emissions below 24-26 kilometres and nitrous 
oxides originating from fertilizers have much less effect than once feared. The WMO 
surface network for measuring ozone is accurate to only plus or minus two percent of 
global ozone changes and it requires the support of satellite and other ground-based 
measurements. Recommendations will be made to member countries on the urgent need 
to control emissions of chlorofluoromethanes. 

Publications. Staff from the two Branches contributed 34 research papers to 


refereed Canadian and international journals. 
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Niveau maximal Niveau maximal Niveau maximal 
Polluant souhaitable acceptable tolérable 


Concentration moyenne 3 3 
sur | heure 400 ug/m~ (0,21 ppm) 1000 ug/m~ (0,53 ppm) 


Fluorure d'hydrogéne** 


Concentration moyenne 


sur 70 jours 0,20 ugim? (0,2 ppb) 
Concentration moyenne 3 
sur 30 jours 0,35 wg/m~ (0,4 ppb) 
Concentration moyenne 3 3 
sur 7 jours 0,20 ug/m~ (0,2 ppb) 0,55 ug/m~ (0,7 ppb) 
Concentration moyenne 3 3 
sur 24 heures 0,40 wg/m~ (0,5 ppb) 0,85 ug/m- (1,0 ppb) 


Sulfure d'hydrogéne** 


Concentration moyenne 


sur 24 heures 5,0 ug/m? (3,6 ppb) 
Concentration moyenne 3 3 
sur 1 heure 1,0 wug/m-~ (0,7 ppb) 15,0 weg/m~ (10,8 ppb) 

* Conversion des g/m en ppm et en ppb a la température de 25° C et a la pression de 1013,2 mb. 


** — Proposé. 
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TABLEAU 8 OBJECTIFS NATIONAUX DE LA QUALITE DE L'AIR* 


eS SS 


Niveau maximal 
souhaitable 


Oe a eS 8 a a aE 


Polluant 


Dioxyde de soufre 
Moyenne arithmétique annuelle 


Concentration moyenne 
sur 24 heures 


Concentration moyenne 
sur 1 heure 


Particules en suspension 
Moyenne géométrique annuelle 


Concentration moyenne 
sur 24 heures 


Monoxyde de carbone 


Concentration moyenne 
sur 8 heures 


Concentration moyenne 
sur 1 heure 


Oxydants (ozone) 
Moyenne arithmétique annuelle 


Concentration moyenne 
sur 24 heures 


Concentration moyenne 
sur | heure 


Dioxyde d'azote 
Moyenne arithmétique annuelle 


Concentration moyenne 
sur 24 heures 


30 


150 


450 


60 


15 


30 


100 


ug/m? (0,01 ppm) 
ug/m? (0,06 ppm) 


ug/m? (0,17 ppm) 


ug/m? 


mg/m? (5 ppm) 


mg/m? (13 ppm) 


ug/m? (0,015 ppm) 


v g/m? (0,05 ppm) 


ug/m? (0,03 ppm) 


Niveau maximal 
acceptable 


60 


300 


900 


70 


120 


fie) 


35 


30 


50 


160 


100 


200 


ug/m? (0,02 ppm) 
ug/m? (0,11 ppm) 


u g/m? (0,34 ppm) 


ug/m? 


ug/m? 


mg/m? (13 ppm) 


mg/m? (31 ppm) 

ug/m? (0,015 ppm) 
3 

ug/m~ (0,025 ppm) 
3 

ug/m~ (0,08 ppm) 


ug/m? (0,05 ppm) 


ug/m? (0,11 ppm) 


Niveau maximal 


tolérable 


800 wg/m? (0,31 ppm) 


400 ug/m? 


20 mg/m? (17 ppm) 


300 ug/m? (0,15 ppm) 


300 ug/m? (0,16 ppm) 


a SSS SSS SS ee 


Lh 


eB Jajdepe,s xnatwi ap ja Sadunossad Sap UOT}eEEFJe,. JastayJeW XNaTwW ap sind}ej}sTuTWIpe 
xne 91}}9WJed inod aweyss 99 ap ased e asedaid 919 © O861-6Z6] PIgIOUeUTT aauUUe,] 
inod J1e,J ap JUsWAssTUTesse,, ap afesJouaZ UOTLD9IIG e] Bp UOT}eELIO;dxa,p Ja8pnq a7 ‘sow 
-weiz0jd sap uoljenfeAd ya UOT edTJIUeTd ‘S}De1UOD (ph Ja fsainsawW Sad ap ananBIA us oSTW 
(€ ‘uoTjnTJodijue sainsaw op uoT}eJOgeIa (Z fuoT{NJod ap sawarqoid sap uoliIUIJap (| sanbt4 
-aydsowje uorjnij[od ef 34}U0D 9}}n] ap JeuoTZeU awWWess0Id Np sauWeIsoId-snos a4jzenb 
sep dInojne apnoiyse,s jsoddei af ‘saareurwtjeaid saydeasesed say 3a41nO *}UaWAaUUOITAUA,| 
ap uolj5a}0I1d eT ap BdIAJag ay Jed asiflin jJueUuajUuTewW saWWeIsoId sap uoTeoTjIueTd 
ep awaysAs np jOexe snjd JeTjfos uN JTUINOF & aiQTUeW ap SaaTUBWAI a}a JUO J4Odde jUAasoid 


Np SUOISIAIpgns sa] ‘aauUe 9}}9D *SewWeIdo01d sap uOTeNTeAs a9 UOTedTJIUe[ 


“epeueyD ne uolnyjod 
eT e snjd 9] JUaNql4jzUOD INnb eTwWoUOda,| ep SindjDes say suep sjUeNT[Od ap sjuawWaseZap 
Sap JIUaA e ja Saassed seduRpus} Say UTeYyoid ue, JaIpnja Issne IOAdId UO *sanotsed 
xne 19 aignos ap apAxolp ne suteqin uolde4d apuess a1jne auN,p ja [eadjUOWy ap uoT}e~Ndod 
RB] ap uoljisodxa,p aisep np apniay e ‘asetoueuly aouue aureydoid ey anod ‘urjdway 
ap PIIAJas apnja 3}}9D *auo0zO,] e sasodxe ‘TeaijUOW ap UOoTsa1 eT ap uoljefndod ey ap 
a10]Id apnja oun sed j1eF &,] af[yq “shed np suteqin saajueo xnedtoutid sap uolejndod ey ap 


UOILISOdxa,p a18ap a] JasATeue,p aiITIqissod e] aIpnja Issne e ayesauas UOTJD9IIG eT 


*saTqiuodsip Juodas saauUOp SaT[aAnou ap anb ainsaw e ‘;uaWanbIpotiad 
inof e astul elas askfeue 3319 *asatoueUuTZ aauue suTeydoid e] ap jngap ne artyqnd 
Bias ysoddei aT “OT 12 6 xneaTqe} xne s}Inpoidai jUOS s}e}[NSai sad ap saiTewWOS saq 
"VdSN neasay np saauuop sap stjsed & //6] & O/6] ANOd ste] ap azyenb ey ap safeuotzeu 


SeDuepUa} Sap asdyTeuR,] JIeJ © UO ‘aaQUUR] Aap SINOD Ny *saduepua} Sap asTeuy 


"SUTLUI9} 4S9 
JIeaeI} a] ‘asodwiod Jatwiaid np sed a] sueq *auadospAy,p ainj[ns np 4a aansonyj np ascyTeue,] 
ja aseUUO]IIJUeYa,| Nod aduaJaJai ap SaaslfewsoU SapoyjawW ap UOT}eIOGeIa] © aT[TeAeI} © 
uo ‘aquUR,] ap SIND Ny *epeueDd Np a}}ezeH ey suep snof ad e,nbsnf satfqnd a}a }uo Inb xnao 
suosinpojdai snou ‘g neajqei ny ‘anbisaydsowijze uorjnyod ey ap TetouTAojd-Tesapay 911WOD 
Np jUPAVTa1 SaystTeloads ap sajtwoo-snos sep Jed sojoqeja jUOS sjIzOafqo saq 
-uoTje[ndod e] ap ajues e] 34}}aWOIdWOD ap }reJanbst4 
NO SIA ap apow ne ajuTe}}e 71e193I0d INnb UOT}eIOTJa}ap ‘ale, ap aztTenb e] ep sassnod snjd 
UOTeIOLIa}ap auN Jayogdwie inod s}1}591I0D ap a}eIPIWWI astid e] ajIssadau Inb enbtuayds 


-owj}e jUeNT[Od uN,p UOT}e1}UBsDUOD eT e puodsatIOD aTqeJafO} JEWIXeW NeSATU 97 


9h 


*SO]SPJOU S}aFfa Sep 21}U0D 
sjauuosiad 343g-UdTq 2] 18 WOFUOD 2f OLITIGISIA eT ‘xNewWTUe Soy ‘xneTa1eW Say ‘UOT}e1aB9A 


ET ‘nea ‘JOS aT JUPWaTqeUSAUOD 1939}01d © OSTA atqeydaooe [eWIxeW NeSATU 97] 


‘uoln{jodiue sanbruyde} ap jutod 
ne astw ey] Issne aseinoous J] ‘UOT NTTOd eT ep Sjaffe Sey 94}U05 sked np saanjjod uou setjied 
So] Josa101d © }UPSTA sanbij1Jod say }USpUOT as Janbey Ins sWeJeq 92] 39 ATe,] 8p aqiyenb ey 


anod auputay}ze & OWIIN jnq aT SIOF eT & ANITISUOD aTGeITeEYNOs TEWTXeU NESATU ST 


‘aTqesao} Satqeydeooe ‘ayqezTeynos sosaydsow}e,] 
ap sjuenjod xnedroutid sap undeys inod SJIqOalqo,p xNeSATU STIOJ} 11OAdId 1OT eT *JURTqUIe 
Iie] Suep SsjUeNT[Od ap SUOTZeIJUBDUOD XNe Sa}TWIT Sep JUPXTF US JUSWSUUOITAUS| 4° anbitqnd 


ajues Pe] Ja8a}01d e@ JUSSTA sJjOefqo saD °sle,] ep ayenb ap xneuoneu sjnoolqo 


*aT]ataysnpul enbiy1]0d ey] ap auTewop 9a] suep 
jUSWaUUOITAUA,, JUaYNO} INb suoTjsanb say INS SOISWWOD Np je aT4}SNPu],] SP 94QISTUTW 9] 
DdAP Jd ‘9IBZI9U|,| © S29dT] JUBWSUUOITAUD,P suoljsonb say ins atssaua,] ap TEUOTJEU SOTFIO,| 32 
SadINOSsaY SEP 1o SOUT] Sap fa1ZIOUA,| OP S1QISTUTW BT D9AP SNUSJUTEL FUOS STAINS S}IP}UOD 
soq ‘uoTIN]Jodiue sawWweIZ01d sap UOT}NDaxa,P 9 UOTIeIOgeTa,P S4QT}eW US ISENO-P4JON 
NP SdaIIO}IWa] Sep Ja UOAN A NP SPUBWSUJOANOZ S92] DBAP JIBDUOD BP SUQW BITAIVG 9] aonb 


SOLIATIO® SOP QWIOJUT NUd} }S®9 PJON Np }e SeUUaTPUT SesTeFFYy Sep S1QISTUTWU 97] 


*JUSWSUUOITAUS,| BP 9}1TeNb eT op senbiji}UsIOS 
S919} 1D Sa] ANS aYydJaYye1 op [EUOTPEU [IaSUOD Np agToosse 9}TWOD Np ATE, ep 9} TWOD-snos 
ne 9]Uasaidai }s9 dJQISTUTW AT *934NT EP S91890}e11S ap uoT}eloosau e] Anod ja uol}N{[odt}ue 
31INPUOD ap SaUsI] ap 19 SenbiuySe} ap suot}sanb se] INS saindlJ9}xXe SoilTefFy Sep 949}STUTW 
np yedtoutad Ja][Iasuod a] Sa SOIAJag 9] ‘TeUOT}eUIS}UT uejd af ang *uoTNT[Ood ef, 34}U0d 
a11N] e] ap ouTewop sf suep anbijqnd ajues ey JUsYSNO} Inb suot}senb sey ins ‘aije-uslg 
np 18 9}Ueg eT ap sJeystulW np ‘nat[]W np ausIZAy,J 2p UOTJIEIIG Pe] juaWaJat[ndad 


a}[NsuOD afei9uss UOTJIIIIG eT] *SeJQ}STUTW Sa] JBAB S}JDE}UOD 39 SuOT]eTDOZaN 


“ODIX9W BP Neasai np SaauuoOp Sap 9iiTenb e] ap vfO1}UOD ap auwejsoijd 

un,p aoeyd ua asTW ey ans anbIxay Np JuUsWAaUIBANOZ Ne Sflasuod ep uOoT}eYSeId PT - 
ja fajueTWe,| Op s143SsNpuT,| Ins (YAO) euusedoine 

aNbIWOUod| aNeUNWWOD e] sp [eJoeTIq [TeAeI} Op adnoiz un e uolyediorjied ey - 
‘sopuewap TZ & asuodad Ua aTe4J9Uas UOT}IIIIG eT op sonbijoAoATod 


sonbiyewoie sainqsedoipAyp anbueq ey sed suojeia Q¢] ap uol}eysoid ey - 


ch 


$zel[ns af ans ya0ddeui un,p seazideyo xnap 
ap uolesedaid ef Je ‘xnaisaz UOU XNeJaW ap SaTIapUO}F Sap S}UaWAaseZap Say ins adoing,] 


dInod anbiwouoda uolssTWwWOD e] ap [leaei} ap adnoiz un e uoljedionied ey - 
2STIdWOD JUO SaUUR,] SP SINOD Ne SaTUOT}eUIS}UT Sa}IATJOR S3jjpne,q 


-adnoi3 
Np xna9d e SaxaUUOD Sa}IAT}Oe Sap azInsinod ey e Jadionsed esinod epeued a7 *Saitatjoe 
Sas assed e JaTUJap 39 3a a}oTId odnojs np a}twoD np uotunas 58 PI OP A104] ata & epeued 
a] ‘aquue,, ep S4NnOd Ny *aJTe[nqeooA uN,p onb Isule ‘suolsstWa sep uol}jefode4jxa,[ Ins 49 
S1TEJUSAUT,P SanbTuUYyde} Say Ns sj}uaWINDOP ap uoT}eJedajd eT e adrotjsed epeued a] ‘a}1WOD 
9D ap auped a] suep sinofno] *auJapOW 9}aTD0S eT ap STJap sat Ins NY LO, ap a}twoD ne 
aligge ‘anbisaydsowje uotnyjod ef ep apnja,p ejioyid ednoiy np uoljenyeas,p sepoyjaw sep 


91TWOD Np suotunss xne epeued np juejuassidai a] auWOU aTej9U|Z UOTIOAIIG eT 


*“SS9STTEWIOU S3Te}USUWUNAJSUT S9POYJOW SIT IDA JUSWWIIAINDUOD Sa—asT]I}N 
JUOJIS SWO,] eP 2UaJaTo1 ap SaasTTeW4OU sapoyjaW Saft NO UIOWd} ap ITAJAaS OJUOIO] e 
ajsod up, *aAaUS4 & SWO,] AP 2Te4}USD UOT} eI}STUTWPR,] & $91]SA9W11} Sa] Sno} saaXOAua jUOS 
Jeas}UOW] & 3a OJUOIOL e ‘UOJ TWeH e ‘JaANOOURA & SaN}IS saysod azuO e Saadataid aanjyInos 
QP SOIpuUL,] Je Saf—ndTj4ed say ‘ai1znos ap BpAxXOIp a] JUBUIBDUOD Sa9UUOP Sa] *SWO,] AP JTe,] ap 


atiyenb e] ap afo1}U0D ap jafoid ne Jedtotjsed ep anutjuoo e ayeiaue3 UOTOaIIG eT 


‘aureyooid aauue,] Nel] JTOAe jTeJAap Inb souquiaw sXed sap awWOs ne UuOTUN|J oUN,P 
UOTSeDD0,] & plODe UN ANS JaYyONogap ap ayqiidaosns juswNdop uN Jajedaid e asTA UO tuUOTS 
-SIWWOD e] ap Seidne xnedads SJa[[fesuod ap adnoi3 un Jed saulwexa jUaWeT[en}oe JUOS 
adnoiZ 35 ap xneaAej} Sa] *uOT{NT[Od ap 9WIOF 91195 31}U0D 9}}N] eT ap ued a] ans solquiow 
sked sd] ad1Ud STUOTJEUJAUT UOT}eIOGeT[OD ap SaW4OF SasiaAIp Jasodoid inod seauue,| 
QP SINOD Ne SIoj sanatsnyd tunsd 4sa,s Inb ‘anbiaydsowyje uoTyNIJod e] ap adue}sIp apueiZ e 
quawaoe[dap ay ins adoing,| nod anbrwouoda uOTssTwWWOD e] ap [eloads adnoj3 ne epeued 
np angajap ay awiwou Issne e af[q *adnoiZ np aduapiseid e] awnsse Inb In] JUaWaT[anjoe 
4189,9 §¥QDO,I OP sle,] ep uotysas ef ap Jat40}Das adnoiZ np uaTpeued anZafap ay awWwoU JTe,] 
op JUsWasstuUTesse,, ap afeJouas UOTJOIIIG eT] *}UAWAUUOITAUA,| AP asuajap ey] nod satu 
SUOT}EN Sep swWWeIZ0Ig NP 19 (NVLO) PJON-enbyueliy,| ap 937e41} np uolestueZIO,] ap 
SUIOPOW 9}aID0S ET ap STJap Say Ins a}TwWOD np ‘adoingq,] Jnod anbrwouoda UOTssTWWOD ke] ap 
‘sonbiwouoda jUuaweddojaAap ap }a UoT}eJadoo0d ap UOT} esTUeZIO,] ep ‘a}ues eT ap aTeIpuow 
uolzesTueZIO,] ap UTas ne aJANao [INb a10A a}}a09 Jed jsa,D ‘Sainatiaixa saitejyy sap 


aJaiSTulwW aT Jed aauUOpIOOD Isa saWWeIZOId Sad e BdTAJag Np uoTIedIosed e7 


nh 


*JaBueI}a,[ & Sanjoefje 
saiZo0id sap o1dIjoueq 32 sja{ns S8d INS SaDURSSTEUUOD Se] 31}TOIDDe & anql4jUuOD eBpeueD 
9] ‘stoaad awietqoid un e janbe}}e,$ snod juasstunsi as shed sanatsnyd ap yueusAoid sjladxa 
sap sjanbsep aiped ay suep ‘souiwessoid sad e juedionued ug *suaIpeues sawwessoid 
S38] JUaWAa}eJIP JUSSsajajUT INnb seuTeWwOp £9}0Ze,P SapAxo Sap UOT}EUTWITa,p SaTsa}eJ}s 
OP apnya,J ‘UOTLESTXOJSP PT ‘anbiaydsowje uoljn{[od ey] ap adueisIp apueiz e JUaWade]dap 
3] ans saajne asjua ‘xneuoT}eUJa}UT sawwWwesZoid ap [le}UaA9 esiey un e sadtorjsed 
QP SNUIJUOD & SdTAJIS 9] ‘sked saijne,p suep saanbidde sanbiy1[od sap ja senbtuyd9} Sep 


JWAIOJUT EPeULD 9] JIUa} INOg *xNeUOTeUJE}UT SaWWeIZOId S9ijNe,p e uonedinnieg 


*(Odq) 
sasotyoAyod satAuaydiq sap jUeUa}UOD SepInbi] SJeySap Sey JouTWITa,p a4ns snd ey epoyrow 
PB] ‘JUDWTO & SINOJ Sap SUP UOTPEIOUTOUT,] INS B/6T [AP H PT IWO BT e ajuaseid ya a1edaid 
aia Issne e jeloads yaoddei up *aag~nos ap sapxo say eo Safnotysed say JUeUIBDUOD [WD BT 
ap $JOTaIS $}1Defqo xne a}TWAOJUOD-UOU ap SaWeTqoid ap siquwiou UTe}199 UN INS UOT}US}4B\] 
21947 19 uUOoT8a1 93399 suep Jley ep oiifenb e] ap anul}uod UOT eIO][oWe,| JeAsosqo 


yey A Jt $g/6] 24qo1D0 4 aT Januue ysoddes awatsio1} uos oTTqnd e JaluJep 2D 


*[Ta@SUOD 
2 op uerIpeued jUapIsoid aT QwwOU ITe] ep jJUBWassTuTesse,, op afejouas UOTOeIIG PT 
‘gnbluyde} apre aun 4TUANOF Inq apfa,nb 943nO ‘uoTaI 93399 suep uoTIN]TodUe sowWweIZOId 
Sap uoT}eST[ea1 eT YTeJaT~o1jUOD Inb ‘pseog UOTINT]Od ATY OleJUO-UBBIUSIPY [TEUOTEUISLUL,] 
JaaJ2 ap IWD eT & gpuewep jUuO SJUBWdaUIJaANOS XNap Se] £3}U9}U9 313959 ap a}Ins 
eT Y *Ole}UO,| ep 3Ssano-pns 9] Je ueSIyoIW Np 3se-pns af suep anbisaydsowyje uorlnyjod 
P] aJINpad ap ana ua UNWWOD sWWeIZOId UN 941AN9O UD 31}}9W inod 9}u9}uUa,p 270D0}01d un 


auUZIS 1UO UBZIYSIW Np ANauJaAnoz a] 1a O17e1UO,] ep a4}sTUTW NoIWordsoje‘o7 G1 ug 


*219TJUOIJSUCI} UOTIN][Od eT ap SaoueysIp Sapuels 
ap ins juaWade{dap np auTewop a] Suep xneaAnou sjTe} Sey] INS JWOD eT & yioddei Tey Issne 
& |] ‘OleJUO US UeHOHTIY & 19 UBMAaYD]eySeSG Ne Ie[dog STATI eT © SanbiwW4sy} SeTesjUsd 
ap sjofoid 19 “JTeEMUIOD eT] ap Sesnson]f se] Jed uornyjod :juawainatiajue sTwnos 939 


juaTeae Inj Inb sawarqoid sap Jarpnyja,p anul}UOD e 29d1jJO,] ‘PauuR,] ap Sanod ny 


‘QiquaW UN JUsWaTeZa aydadap A anbiuaydsowj}e JUSWAUUOITAUD,] BP 9DIAIIG 
a] ‘801JJO,] ep ustpeued juaptseid ay ja SaquiowW UN BsUWIWOU ITe] ap JUSsWassTUTesse,| 


ap afeiauad uOT}OeIIG e] ‘enbruyde} epre uos ajiodde ajfa,nb 211NO “IWOD eT ®& s}e}[Nsod 


eh 


Sa] enbIunWWOD [I Je sUTeDTIaWe-OpeuUed JJeT}UOIJ eT ap Buoy aT anbiJaydsowje uon]]Iod e] 
asod anb saweayqoid say aIpnya [J *(IWD) eTeuOl}eUsJa}UT 2}xTUW UOISSTWWOD ke] ap juaUeWAad 


JIasuod un jsa anbiuaydsowjze uorjnyjod ey, ap Jeuot}eusajzUT JIeI[NSUOD 2dTJJO,7 


*sascTeue Sap $}e}[NSa1 say Jaredwod 
Inod suo][Ijueyds sap jueaZUeYydS Ua ja Tessa e SapoyjaW Sas jUeIJOW Ua ‘alUSTURZIO 
129 ap ascyeue,p sepoyjawW sep 9iTenb e] ap afoiju0d ap sawweissoid xne uoljedionsed 
RS Ydail Oeae TAInsanod e ayesjouad uoTDaIIq eT ‘ale ap azenb ef ap aurewop 9a] 
suep sowluessoid sap ja SaqT1orid sap faydsayoeJ eT ap JUBINOD Ne nud} jsa A,\S ‘stu -S}e}q 


xne suo[unsd sap e JUaWaIaT[NZa1 ajUuaseides ‘yUaWAUUOITAUG,| SP J4a}STUTW a7] 


*ITe,] 9p aztTenb ey ans 
Jeje1e]Iq p4oooe uN e JUuOJaUaW sUTeYyoOJd aaUUe,| ap SUCTUNaI S28] aNb YIOA|Id UO “sapoyyoW 
ap anb ualg Issne a}Inpuod ap seusI] sepuess ap ajied e A uo ‘g/¢6] SIqwadap Ud anus} }sa,S 
sked xnap sap ajoised-a}10d say a1}ua sastoyeredaid saijuodued ap alias asatwedid oun ‘uly 
91199 Y ‘STUP-S1P1q Se] DBA UOTLEIJOGETJOD aUN,P Ja;NOSap JIOp aWI}[N UOTINIOS eT tonbinod 
1Sa, fsauudTPeUeD Ja SAUTeDTIaWe S9dINOS Sep a1jUa JUdWaTesa anbseid }1jJeda1 as saptoe 


sainjd sap awefqoid np aulsiio anb juai1jUu0W $sa}uada1 snd say] saskTeue say 


*saproe sainjd say ‘ajzuez[Nsad es ans ya sanbruaydsowje 
sjuenjjod sap aoueisip apueis e juawade{dap af ins sked xnap sap sanbiymuetos 
XNEAPI] Say JaUUOPIOOD Anod ‘sToj xnap TuNd1 4sa,S INnb ‘ayosaYye1 ap JesJa}e]Iq F1zeyNsUuod 
ednoi3 un paid ans stu ju sTuf-s}e1q Set 19 EpeUeD 2] ‘6/6T-8Z6] UY *osoTJUOIFsUeIY 
uoTin{[od eT 343U0d satqejda5ae JUaWAT[aninwW sawWeso1d Sap ja Satda}e1}s Sap Jas0qeTa,p 
juoJaDJ0Fja,s sked xnap say sed a}UeSsTOID aoUeIOdWT aUN eIPUdId Yqa,[ D2Ae ONUS}UTeEW 


UOTLEIOGe][OD e] ‘saquue SauTeYydOId Sap Sinod ny *sTuf-S}eIq-epeueD sowwesso1g 


*j40dde1 Juasoid np uOT}Das a4jne aun suep Sasodxa jUOS SaI}N s[IeLap 
S9J1Ne,Pp 19 JUPWSUUOTJIUOJ ap apow uog “sked a] 3no} suep anbiyaydsowyje uoTnyod eT 
91]U0D a}1N] eT ap Se1Z0Id say JaTjI4aA ap Jawad [] suotye~ndod ap saajzuad spuess say sno} 
suep ‘Tedo] ueyd ay ans ‘sjuezsodw sanbiaydsowjze sjuen|[od sap uol}esjUsDUOD eT 19701} UCD 
ap jawed ‘sayediotunw suotjejistulwpe sey 3a xneouTAOId ja [eJapay s}usWauUIaANO 
sa] Jed juawajulof[u0d 93198 ‘neasai aD ‘anbiuaydsowjze uolnyjod e, ep souej][IaAans 


ep JeuoTjeu neasay a] Se a}TWOD np a}tAtjoRp dweyd jueyiodwt aajyne uy 


*Sd1eJ[NS ap 1a qwoyd ap suoj]}UeYa,p aaTyeIedwod asfTeue,] e adionsed 
jUO SaiTO}JeJOGe] |p auTejuexTos aup, *senbiyaydsowj}e sjuenfjod sap osATeue,p sapoyiow 


Sep alljenb e] ap a110} esOge]49}UT 9JO1jUOD ap awWeIZOId UN |aN}T}SUT © a}TWOD 97 


ch 


*92TWOD NP 6/6] eP UOTUNSI BT ap SIO] awayshs 
Np UOTPOTFIPOW ke] ap ANA Use SUOTJEPUBWWODE1 Sep elo} fT ‘6/6] JetAuef ua neaanou 
ap Tunai 4sa,S ay[wod-snos 2x] ‘6/61-8Z61 eP S4nod ne yenuue SOIPUT,, Op UOTLeSTTIIN,] 
suep asinboe aouatiedxa,] ins julod 3] aie} ap ulze ‘ya a}dao0e 910 & yaoddei a *Tanuue 
QOIPUT UN Ja @WJd} JANOS e SdIpUT uN JUeUaIdWOD awaysks un,p uojeorddey ans yoTdwos 
yaoddes un ‘g/6] Bp uoTUNSI eT & fa}TWOD Ne stat e [I ‘SaITeUIWITTaId SUOT}epUBLUWODEI 
sanbjenb saidy ‘uotzesoqea UOS  AIOA ja ITE] 9p aiienb ap xneuolj}eu sadTpulp aWa3sks 


un,p Saltiqissod say aautwexe inod 9919 aya e [eTOads a}fWod-snos uN “¢/6] UY 


“sjuentjod saaine,p anod syijoalqo sap 1axI} ep uTOSaq a] JaIpnia 1 stiqeie efap 


sj1j0alqo say Janfeagei inod ue] slof xnap jUessTuNe1 as S9}[WO-snos xnNep SIT 


*soTqesofo] xnewIxeW xneadtu sap Jasodojd inod 9919 939 & 9}TWOD-Snos 
aaine up ~siuen|jod ap yafea ap seafqeydaooe xneaalu sap jo seTqeyreynos xneeATU sep 
gutjosead ap stuidad jUO suoT}epueWWODaI Sag *4Te,| ap aiiTenb ep xneuol}yeu sJ1j0afqo sap 


3] TWOD Ne JepueWWOdEI INod 9919 aja e saystfeloads ap 9}1WOD-snos un “9/6 U” 


"SZ6T Tew TT 
ne 6 NP EMEIIO B® TuNad 1$a,S a}TWOD a] ‘aquUe 9}}9D *epeueD Ne Ale] ep uoljzn] [od e] 913U05 
alin] ap sawweiZ01d sap anbipoliead uawexa,, inod anb Isute senbtuyda} Jo sanbi}i}uelos 
sepoyjeW ap joe sjUaWauUsTesUe1 9p asueyoa,, Inod afeap! sunqii} aun ajjjo 9}TWOD 
a] ‘dalusJap 299 ap ayfein} ey snos ade]d alo e [I ‘TZ6] Ue JUsWAaUUOITAUA,] ep 349}STUTW 
Np uoTjesiD eT ap JUSWOW Ny *TeIOOS eJ1ja-UsTg Np }e aTeuoT}eU ajueg eT sp 94Q}STUTU 
aq Jed 696] Ue 9daID dla & 9}TWOD aT *sIdoud xneuol}eu sowweiz0id sap e saduTAojd 
sap uoTjediosed ef a8esnooua ja aTeIOUTAOId-afejapay UOTLeIOGeT[OD eT einsse Inb [euoT}eU 


asuistuesio jediourd ay 1se [] ‘ale, ep uoTN]Jod ey ap fetoutAojd-Telapsy o1TWOD 


uOT]Sanb 93499 ANS Stu; -S}e1q Sey DeAe spusT} Bpeued 9] anb suolssnosIp 

sap ana ua saoutAoid sap inddey satuaiqo anod 6/6] Siew Us Nude} ajo e yeroutaoid 

-JeJapay Jatjeze un ‘uostes 91399 inog *QTRUOTZ91 UOTSUSWIP OUN [PUOT}EUIOIUT awayqoid 39 

e juaynole sTt ‘saoutAojd sap JUSAQTa41 BsNeD US sjuenjod sat anbsing *saptoe sainfd xne 42e 

anbiuaydsowye uorjnyjod ef ap a19T}UO’FsueIy JUBWadeTdap Ne SaaT[ed SaTeI9IeTIq Sa}TATIOe 
S93] INS SUOJA}STSUT SNOU ‘STUL|-S}eIq-EpeULD SUOTIeTaI Sap suoJayied snou anbsi07] 

*SoOUTAOId Sap 

SanBofowoy S8dTAJas say] Jed Sayndaxa a4je Inod sn5uo0d jUOS JUBWAUUOIATAUA,| OP Uu0T199}01d 


SP] ap adTAJaS Np uOTINT[odiue sewwesZ01d say ‘afqissod np ainsow eT sueq *jUsWeU 


-UOJIAUD,] BP XNeTOUTAOId salUsTURZIO sa] DaAe UOTeIOGeTTOO eT 39 UOT}eI[NsSUOD eT 4Nod 


Th 


3NO} URAL 9919 9}9 DuOp e JeuoTZeU aWWeIZOId UN *SadUTAOId Sap ja [eJapay JUsWaUJaANOZ 


np sIoy¥ eT e& adAafei anbi4aydsowje uolj{n{[od ef 21}U0D 93}}N] eT *SazTeJauas 
STEUOT}EUIIIUT Ja JTEUOT}EU aTJaYD9,J & UOT}EIOGeTTOD 


SAWWVUDOUd SAG NOILVN IVA LA NOLLVOISINV Td ‘SLOVLNOD 


*jUeIqWe ITE] Jo SUOTSSTWAD 
Sa] Suep sjuenTjod sap asesop 9a] Jnod adudJaja1 ap SaastTew4oU SapoyjawW Sap Jasogeyja e 
JUOIIAJas SanbIuyde} SaD *seTe}UaWTiadxa sosaydsowije,p uol}oOnpojd ua ja ze3 sop asuejow 
ua ‘anbrwtys04j9e[a askTeue us ‘enbruor etydeizoyewoasyd ue ‘oiteypideo atydeisz0j,ewojiyo 
Ua ‘uoIssaid ajney e apinbiy aseyd ua oalydesZozewoiys ua siInboe uos ajuawsne e 
SIA ‘assew ap alajawoJsjoads ua ja asnaze3 aseyd ua atydessoyewo yd ue ‘Kx adUadsaioNI} 


ud ajUulod ap saydjayde1 sas TAInsinod juswayesa e afejaued UOoT}OAIIG eT 


*ashJO1}99Ta,P 
Sal[es Sey Suep oiNdJaW Np sfOJ}UOD ap sfieiedde,p uotjeiseid Ja UOTJONIAYSUOD - 
2 f4unazesauTOUT UN Jed SdaJaqI] SOUTXOIP Sep asATeue - 
‘UOT N|JOdT}uUe SfIjIsodsIp sap a}IOeOIF Jay] 
JauIWJajap inod saulW UOsUexDIG ke] ap aJaissnod ap suoj][uUeYyoa,p esAyTeue - 
| fa0uassa,] ap quwoyd np asesop np sioy ‘aduassa,] 


ap asguesuew ap aseq e JiIppe “LWW 2 Jed sasmed oue3 e] ep uotjenTeAd - 


SUO]ID ‘aquUR,| AP SUOTIESTTPaI Sas TWIeg 
‘asesop ap sapoyjyawW ap julod ne astw ey JasiJoaejy inod sawstuesio saijne,p & STIasuod 


Sap TUINO} Ja Sayetoads sanbiwityo saskyTeue sap Stideijue e afeiaUas UOT}I9IIG eT 


*paeog JeuoTsay O14e}UC,] ep 99}7TWWOD ALTTENO 
Je}UsWUOITAUY DTZeNby,] 19 sTelsszeyy pue B8ulsoy Joy AjaTIOOG UeDTIaWY,] ‘UOTLeSTTeWIOU 
9p auUsIpeUued UOTIeIOOSSY,| ‘9YDJaYyDaI ap JEUOTJEU [IaSUOD Np UOT{NT[Od ap sajaj14D sap 
aZIeYyS a}TWOD a] :JUaUIWeJOU ‘sanbTUYyde} S9a}TWOD xneiquioU ep e uoTJedIoNsed - 
ja f‘stwiad ap SapueWap Sa] Ins JaAnooueA pueIZ Np TeUOTZaI 
JOSIP Ne Jo anbruuezlg-aiqwojoD ke] e sanbluyda} s[lasuod ap uolj}e}seid - 
*99JaTa00e UOTLeTDaIdap 
ap a[eaya aun uOTas UOT{N][odIjue sj}uawedinba sap 3NOD 9] aiInpap ep jew4ed tb 
QJajao0e JUdWassTjJOWe,p swWWeIZ0Ig Ne UOT}dIJOsULp SapueWap sap UaWexa - 
SOPIA 
Ua JUBWasdIeYD ap JeUTWIa} UN,P a4fNOs ap SjuaWaseZap Sap JUSWAUUOITAUA,| INS SjoJfo sap 


ya{ns ne Apooyy 140g ap TedIotunw [lasuod ne sanbiuyde} saauuop ap uoTjeisaid - 


On 


fsanbtwryo s}Inpojd 
ap uol}Ipedxa,, Jo a8e4901S 9] ynod juejJodwt yeutw4ea} un jo zes np uoTLeoTfIand ap 
SUOTLETTEISUT Sap ‘J9ANOOURA SP JEUOT}EUIO}UT 1JOd019B,] ap jUuaWassIpueise,] ‘yUeg SJIaqoYy 
ap sod np juswassipuesZe,] PION Np onpozes af ‘JEWTLIS op Jat[oajzed y4od ay UsWWe}OU 
‘XxNAPI] SpUCIZ Op SdTeJUSWAUUOITAUS SBDUSPIOUT Sap USWEXI] uotzedioised - 
‘;uouiaoueuTy ne jadde juestey szofoad xnaiqwiou ap jafns ne ayeuolzeal 
anbiwouods uoTsuUedxy,] ep a4Q}STUTW Ne sanbIuyde} s[IasuodD ap uoT}eyseid - 
fsoTJo}JUIWITD 
so] suep seiopyodjod safAuaydiq sap a4ns UuolqoNJ}sep P| Inod sadt4ajOaJIp seusI] Sap as0qeye 
inb atsisnpul,, ap je JU@WaUIaANOS Np [IeACIT OP adnoa3 un e uoredioiied - 

*SQoTOST 
saluatos sajijed ap sed sjinpoid stoq ap s}ayDap Ue slUSWTTe aSIpIN{} 1] e Aane[niq yI10d 
UN,p UOTZSNqwod ey ap JUseWAapPUsI NP jo SUOTSSTWa Sap SeiNSewW sp UOTIesT[eoI - 

‘sajuen[od SuoIsstWa Sa] }UPSINpoI 

Ud 1NOJ S2JIIPNeYS Sap a}OeIFJo,[ G4}TOIOSe Ja sTINY] B SaNaTn4q sey SuepP UOTISNqWIOD PT 

JasioTjawe ie4Aap Inb ‘suoseayyjn sed afiny,] suep nea] ep UOTPeOTFIS|NWs,p Jtz1sodsip neasanou 
un,p sadanossay Sep je SaUTW) Sap ‘faTs19Ug,] ep sJe}STUTW BT SeAe UOTENTeAD - 

fJasT[IZN Say] @ 911DUT INnb ya JUsWUUOITAUD,| Bp Sesnen} 

-dadsoi 1a aIBZIBUS,P S@WOUOID JUBWASSIPIOIJa1 ap 12 aseyjneyo ap Sepoyjaw sap sIpnis 
Inb ‘yO1ajsTp sed a8ejjneyO a] ANS Jeli9jSTUTWISZUT 9}TWOD Ne uoledioiysed - 

fastadoijuo 

31199 D2AP UOTLIOGE][OOD Ua JUBWOUUOITAUD,] Bp Sasnanjoedse1 senbiyeid ep uOolle1OGeI9 
12 aforjad ap atiauTZyes oun suep 9YydJO} eT e ae[niq ap sonbijead sap uawexe - 

‘xnajjef UOU xne}oW 
ap alsapuoy oun,p jof{ns ne eqojIueW ne ja ‘assejod ke] ap al4jsnpul,] ap SUOTSSTWS Sep UOT}e} 
-udsWa]Za1 PT Ap aNA US UBMaYDIeHSeS eT L sanbIuyde} S[Iasuod ap uoT}e sold - 

‘Jay 

SP UTWAYS 2p S9SIBALI} SATJISIA SOP UOTJEUTUT[a,P SOPOYLOW Sop JePUBWWODII Jo JOUTWEXS 

inod eiJeqiy,[] ap PU@ewWaUUOITAUY,, ep djazsTUTW Np ja UOTPeEIOdIOD skeMIeY elaqly 
UJayuJON eT 2p fqD AP ‘NO Ap S}uejuaseids1 ap 9}TWOD uN ke uotjedtonsed - 

faaqi] ate] & esepnaq af anod sonbruyde} SUOT{ONALSUT,P 


Qpod UN,P UOTJEIOGETa,] INS 1S9ENO-PJON Np $2410} IIa] Se] DIA SUOTSSNSSIP - 


SSO]URAINS Say JUaTeUdIdWOD ‘aTa{SNpUT,] Dade 19 JUBWaUIBANOS Np Sate}STUTW 
soijne,p oaae ‘xnediotunw ja xneoUTAoId sawsTuesiO Sa] D2AP UOT}LEIOGeT[OD Us ‘S9}TATJOR 


$85) *suoTjsanb ap anof oun ins sTlasuod sap TuInoy ja sanbruyde} suswexe xXNeiquiou 


6€ 


ap Stidaijua jUO jUSWAUUOITAUA,,] Aap UOTJDe}0Id e] Aap adIAJaG np xneuoIZe1 xneainq 


So] 19 IIe] Bp UsWassUresse,] ap afesaua8 UOTJOaIIG eT ‘aauUe,.] ep sanod ny 


SUOT}E}[NSUOD Ja SanbrTuyIe} suaWwexy 

*paenopy -20ulg-np-e1,] & ‘episaawwing 

ap aatej IW aseq ey Anod asIpInj{j 11] & SJaIpneyS auN,p UOTJaTaS ap $94a}1ID ap UOTIeIOGeIA,| 
e adioised e are ap JUdWAaSsTUTesse,] ap afeiaus3 UOTJOAIIG eT ‘SeaTfIPOW ja SaTewW4OU 
SUOIIIPUOD Sap SUBP aJaTpNeYS ke] ap JUaWAapPUaI NP apnjs auN,P UOTSeDDO,] e Sadinossay 
Sep 39 SOUT Sep ‘fa1s10Ug,, ep s1Q}STUTWW Np epueWep eT e ‘eEME}I1O e& a[ejUaUITJadxe 


QW12J EP] ep BoJyneyo eT ap ¢ (U aaUTWaYD ET & Sast[eas 919 UO saTO1}UOD saq 


*ONAD[[9G-9p-suUY-9}UTeS ap 
InezeJauToUT] Inod uoljyn{jod ey ep NuUI}UOD Us efoJ}UOD ap JIZISOdsIp uNn,p yeYyoe,] - 
ja $JUaWauUIaANOZ Np Nea}eg UN ANnod 4jna}esauToUT,p adA}oJ0Id UN,p yeYde,] - 
‘SourejI]IwW Saseq xnap e 
uoqieyd ne [e4djueD aseFfneyD op SUOT}ETTEISUT,P SUOTSSTWd Sap UOTJEUTWA2}ap ET - 
*9SSO07 -9|[2ANON 
ua ‘yinowJe A ep ysodos9e,] © 9fO1JUOD ATe e 4INe}JeJOUTOUT UN,P UOTIeTTeISUT] - 
SonAd][eg-ap-suuy-ajUTes e s}ueL]eEqUIOD 


SUdTOUY Sap aJa}STUTW Np [eiIdoy,] e sJeyDap sap uoT}sas ap a1Za}uT yefosd uN - 


2SUO}IO ‘SasTIddJ]US SaTJaANOU Sa] TWIG *aTqI}SNqwod ap UOT} eWIWOSUOD 
R] 19 1INJq ay ‘suOIsstWa Sa] adInpad Anod uojJSTapsiy e epeueD sinzpNoWsy,p eYyd19YdoI 
OP UOT}IEIS E] Sp STJoFyneyo eT Suep a][eISUT 939 e 9AT}e}01 aTTednoo e efIny e aneynjg un 
Jo SOIMSUNIG-NRSANON Ne aT[IAMOeS & EpeUueD dANI[NIBy,p astsofoyyedooz ap aitoje1Oge] 


ne o[Je1sul 919 © sauaZsoyied sjayosp ap AnajeJoUTOUT UN ‘aauUe,] ap sunod ny 


*Sa}IATIO® JO Sastidoijue ‘xneAed} ses jUsUTeI}Ua,;Nb JUsWaU 
-UOJTAUA,] & SAaZeWWOP Se] asInpai [eJapajy JUDWAUIZANOS aT anb 9d e Jal[IaA }IOp epeued 
Np JUsWdUUOITAUA,, ap aJaysTuUTW aT *JanqisjuoD A ‘faiTeszUOD Ne ‘nO JUSWOUUOITAUD,] 
QP UOTJDe}0Id eT op opies-jueAR,] e o1}9 INOd JaTUJep 9D ap SjJOJJo Say JeT—nuue ynoed 


JeJapay JUaWaUIaANOS Np SeiTefye Sap a}INpuod eT 11OS1ed OT[qnd 9a] JUOp udde; eT 


Sa[eJopay SUOT}E]TE}SUI Sap SUOISSIWa Sap UO eindy 
(an3ul[Iq uolze}Uasaid) anbiyaydsowye uorny{jod 


P] 94]U0D 2}}N] eT ANS Io] eT & SaAT}eTa1 suoTjesado say ans g/6T-Z/6] Jenuue jsoddey 


(ensuT[Iq uoTze}Uasaid) anbiwaydsowje uorn{jod 
PR] 94]U0D 9}}N] eT ANS IOT eT e SaAT}eTa1 suoTje1ado say Ans //67-9/6] Jenuue jsoddey 


Se 


(ansutiq 


uolje}Uasajd) Ae] ap JUaWassTuresse,] 9p afesouss UOTIDEIIG PT Op suoljeotfqnd sap 933St] 


SdSIDAIP SUOT]EDTIGNg 


(ansulfiq uoT}e} 
-uasaid) JUDWAATSNIOUT 8/6] 24190390 B £/6] INOeP sTensusU s}Te4I xy 7Z-8l-dW-S Sda 


anbiaydsowye uolnyfod ey ap afeuotjeu adue[[leAIng —8-8/-dV-¢ SdH 


(enBuT]Iq uoTze}UAasajd) 7/67 


januue 31e41xq - anbtiaydsowye uornifod eT ap afeuotyeu soueT[feaing ¢€T-8/-dV-S Sada 


OTIe1UO UT SOT}IPIOe A 


Sulaunjoeynuey punose aly lUuaTquUy a4} 0} apl4oTYyD [AUTA Fo suolsstwy fT-Z/~dV~s¢ Sda 
QOUPTITSAING 

sainjeljadwiay juaiquy Moz 7e AWouodY Jan pue suolsstwy sfiqowoiny  [-8/-dV~# Sda4 
sanbtuyd2} Sap JuaWaddojaAaq 

ABAing asfoTyaA UeTpeuUey [-6/-dV~-¢€ Sd 

(7261) e4aydsouze,| suep s}uentfod ap sjafai sap JeuoT}ZeU aiTeJUSAU] 4Z-8/-dV-€ Sda 
(4261) SJUBUTWEIUOD AT FO SuOTssTWWY Jo AJOJUSAU] SPIMUCTIEN Y 7Z-8Z~dV-€ SdH 

(€Z61) Wintuajas ap SUOTSSTWa Je SBOINOS sap JBUOTIeU aTeJUSAU] A8-//-dV-€ SdA 

(€Z61) WiNTUeTas Jo suOTsstug pue Sedinog Jo AlOJUSAU] TPEUCTIEN = 8-Z/-dV-€ Sd4 

Aaysnpuy 8urding poo, :AB8oTouyda [O1}UOD pue suOTSsSTWY UOTIN][Od IY 9-ZZ-dV-€ SdH 


aJAUIA ap sANsOTYO Np UOTPedTIqej 


ap selaysnpur :anbiaydsowye uolny[od ef 94}U0D 234N] eT ep atzojouyde] AH-ZZ-dV-€ Sda 
Aaysnpu] apopyD JAuUIA sAZoTouysa] J[O41}UOD pue suOTssTWY UOTINTTOd Ity 4-L/-dV~-€ SdH 
yuawayddns saanyesaiIT UuoTIN{[og 4ly Jo Aydeaszolfqig peyejouuy uy J]-//-dV~-€ SdH 


aJ0TYyo 


Np alsisnpuly suep uornyj[odiue sanbruyde} ja enbisaydsowje uolin][oq 49-¢Z-dV-€ Sd4 
anbtuyda} Ja anbrwouod—a asATeuy 


(anBuljiq uoTze}UasaId) $edT415941p sousl] 19 S}UaWaTseI 


sap uoTe{Idwog - enbissaydsowjze uolnyjod ef 343Uu0d a34NT eT Ins TOT eT = 7Z-8L-dV-1 Sda 


asfTeue,p Sepoy}aU! Ja Sapod ‘s}UDWI[ZIY 


Le 


Sat[qnd 939 }UO sjueAINS SjUaWNdOp ja $jJ1o0dde say ‘aauUe,] ap Sanod ny 


*SOTPUOT}EUIO}UT S9NASJ Sap suep Sat[qnd aja UO INb sanbijiMualos sayotj4e Jnau 
a8Ipai }UO a[eJouas UOTJOSIIG eT ap Seiquiaw seq *xnediolunw ja xnelouraoid ‘xnesapaj 
Salustuesio xne ya SITqnd ne ‘salajsnpul xne ‘sazISJaATUN xNe ‘SaTeUOT}eUIDJUT UOT} eESTURZIO 
xne ‘siasueija S}UsWAUIBANOZ xne SaXOAUe jUOS $jJOddes Sad *SaaTe;dWaxe QQg UOsTAUA,p 
Jenziqey aseity ne ‘Sqy alias ef suep satfqnd aja juo sjioddei z¢_ ‘aauUe] ap sinod ny 
*S]T@SUOD-S}Jadxa Sap ja SadIAJas sas sed saZIpai sanbiuyda} ja sanbiytjUatos sjioddei say] 


anqli3sIp 1a at[qnd are] ap JUaWassTuTesse,| ap aTeJauas UOT}OaIIG eT *suONeoTTGng 


*SJEOIJIZIIO S29] JOT@ANOUSI ap nq a] 
suep SIOW 9ZNOPp NO xIS Sa] SNO} SINOD Sap S9UUOP UO °*}eDTFIZIBO UN NUa}qgo jUO A BdUeTIIaAINS 
ap sjuase 4 fsinayoedsul xne at4jawioedo,p Sinod sap 1s9NO-P4JON Np 3a Saqand np suolse. 


Sa] SUBP DULOP B JUSWSUUOITAUA,, BP UOTIDA10Id eT AP SdIAJaS ZT ‘6/61-8Z6T UA 


"S9IOUOS $9}}aSSeD Q¢ 12 STONSTA-oIpne 
S4NOD Q¢E UOJTAUS JUBUSJUTeW apessod Inb ‘anbayioapta ey Jed stnboe aja jUuO jeafns QW 3] 
INS SJANSIA-OIpNe SjUdsWINDOP saijNe,g *UOTJeEWAOJ Sp Ssunod sap JauUOp ANOd Jaand01d say as 
juaAned epeued ne sjuawayse1 Sap uoljeoT]dde,p sawstuezio Say ‘ile,] ap JUBWAssTUTesse,] 


ap jue}Ie1] sanbidodsojauZewW Sapued ap aTYydTJua NeaAnou ap jsa,s anbayoaptIa eT 


*Tea1} uo 
ep a}ISIOATUP),] ap Sinassayoid xnap sed jesjUOD e auUOP ja aJsedaid aja e saauUOp sap 
anbi}sije}s uOTeNTeAa,| ans sanod a7 sanbryaydsowj}e JUP®WAUUOITAUD,] SP Ja JUSWOUUOITAUD,] 
ep UoT}Da}01d e] ap SadIAJasS sap SdaTOUaJazUuOD sap Jed ajueseid aja e JI fuosTew 
SINOD uN 3se anbisaydsowyje uolny][od ef ap atsofoioa}auw Bp Sanod a7 *SaxI} Sedinos sap 
9]O4}ZUOD 9] ANS SANOD 9] 7L1}UOD UN,P N}49A UB QUUOP Ja asedajid e€ JOSPUTA OP a}ISIOATUF,T OP 
s[Jel4snpul eydsayDI1 ap 4n}1}su],7 *a}sIsse yuo A sauuosiad ¢Z] ‘anbiuaydsowje uoTnyJod 
®] ans saauuop sap anbijstjej}s uolenjeda,] ie anbiyaydsowjze uornyjod eT ap aetsojoioajaw 
RB] ‘SeXI} S9DINOS Sap afO1]UOD a] ANS ‘99UUL 31199 S]4JBFJO 939 1UO.SanOd bulD *adue]][IaAsns 
ap xnediorunu 3a xnefoulAodd ‘xnedapay s}uase xne uoljnyfodijue sanbruydse} us uoTPeWIOF 
@P SINOD Sap auUOP NeaAnouU ap & UO ‘UOTINT[Od eT 21}UOD 9}1N] ap SuaTpeued sawusTuesIO Sap 


UOT}eJUSW2[39I1 ap [TPAC a] JaAndde 4nog *uoTNTFodWue sanbruyde} ua UOT eUIO.] 
*souTiduiT $zaoddei 19 Sa4AT] OOH BP SN{d 12 SaYydTFosDTW S}UsWINDOP OOO OOT eP eTap-ne 
BWJeyuel awaysks aT *SJat[NoT}3ed ap jed e] ap S}uaWaUsIaSUaI ap SapUeWAaP QQQ9 ep snid 


® npuoda e uo ye ‘epeued np xnedrolunw ja xne1dutaojd ‘xnediapay sawisTue3Z4s0,p a3dwoo 


IC 


3] anod sajrej 919 JUO SaiTeJUSWNDOP Seyds9YI94 QOT 9P snjd ‘aauue,, ep sunod NY “OI Ld Vil 
BP SO9YDTFOIOTW SJUSUWUNDOP SP] yUaUI9}IN}e13 JaINd04d as jUaAN|d sUaTPeUeD SJasesN Say SNO} 
“7 dai] DeAe NJOUOD psoosoe UN,P N}49A UY *Jepgooe AK anod aaXed jUaATOp SoijNe Set ‘OL Ld Vil 
ap UOTJeJUSWNSOP ke] JUdWA}IN}eIB JoI[NSUOdD juaaned epeued ne s}usWaUJaANos Sat Sno] 
“SQQUUOP ap Seseq Se1TNe OY ep snjd e 19 Ydail eP (OlLdy) 491U9aD UOTeWOFU] TeOTUYSeL 
UOTINI[Og JTY,] aP SeastyeusOJUT SasuUOp 9p awaysks Ne asa}TWIT]] UOSeF} ap sgo0e e& UO 
‘peayyoOT IP DOTVIG e2JIP ue enbr}ewsosur aWa}sks a] Jeg *SeUUSTPeUeD SeT4}SNpUT Sep 
12 SoLISIBATUN Sep UOT}EWAIOFUTP xnetoads suloseq xne ja SeJTeUUOT}OUOF siney Sep S}UBINOS 
sjuaWaUSTasual ap suIOseq xne puodal nb anbiaaydsowje uotjn{jod ey, ans uoT}ewWIOFUTpP 
auiaiskS UN ¢€/6] UP TIqe19 B UO “S}UPISIXe s]UdWaUBsTASUdI Sat Sno} eB sede jrTeine 
QDIAJAS ay anb aainsse,s ap Ulf *seauUOp ep senbuegq ‘sTlasuod-s}4jodxa,p sjsoddei ‘sas4aATp 
SUOTLEDTIGNd ssasnaiqUOU JUOS UOT}PEWAOFUT,P S9DINOS So] *S9STA 9T4}SNPUL] SUPP sonbruyse} 
sop 1eja,] Puoy e ouTWeXe UO ‘axT¥ Sonos 9UN inod sadt4jOaJIp sauBIT sep no juawaTsel 


un JaJogeja,p JuUawow ny senbrssydsowje UOTIN]JOd eT ANS UOTJEUIOJUT,P BUWII1SAS 
anbruyde} UOT PULIOJUL,] ap UOTSNFFIG 


*SUOTIET[EISUT Sop a8e,| Bp asNed e Ja} UsWa[3a1 So] 
sed au ap IsTOYD & aTeIOUTAOId UOT} EIJSTUTWPY,T *PSSODF-eTTEANON Uo Aauphs e JUaWanbtun 
34YOO eB SINOJ Sap adnoj} uo ‘anbrjuel}y,J eP SQDUTAOId Say sueq *UOTIN]JOdT}Ue seinsow 
Sa] stnbaa jUaTeINe,Nb S}USWASSTJSAAUT S2T 39 SUOTIETTEISUT SBP 93e,] 9UUOp jUuPIS 20uUd3Ix9 
aunone Jasod au ap apldap e yeroutaoid jUuaWaUJaANoZ af ‘uoTIsenb e] ans ayoued 3439,S 
saide ‘aaynos ap epAxoIp np a8eideo np isa Inb 99 nog ‘sa~ndtysed say Jo}ded ap ana us 
uortnyfodiue syizIsodsip xne sayqejou sjnofe sap yrea8iIxa uo Janbey suep ;etouTAOId sTwed 
UN 9/6] Ue NUs}goO e astida4jUa 93399 faT4axOD oUN ajdwos anbtuueylig-asIqwojod eT *Sinos 
xneaanou sap uotjeqoidde,, ap 1Sa Inb ad Anod saTeiapey SeiTwWI] Sey SouUeTS jyuaWauTeYyooid 


PBJ OLILJUO,] PP JU®WaUUOITAUA,] OP 349}STUTW 97T sanbiZinjfeyawW 2x0 e Sino 


*Tesapay jUSWI9UIBANOZ Np suoT}dt4Oseid sayq anb 4dT47s 
snjd juawalJe8a] JUaWaTZeI UN anZ[nwWoid e Teas}UOW] ep SsUTeqIN syNeUNWWOD ke] *SoTl9} 
-UaWId Sap aunoeyo ap sjuawese8ap xne JUsWeT[eNpIAIpuT enbeie,s SaqandO a7 *seTqet 
-dad0e Sd]IWIT XNe SOWIOFJUOD JUPUSJUTEW }UOS SUOTSSTWS Se] 19 ‘saqnoised sop awayqoid 
ne seanbejye jUOS as SafefoUTAOId SUOT}eI}STUTWPe so] Suemayo eyxses ua jo ke IEq|Y 
UW ‘SeTeJapey SedTAJOAIIP SousI]T Set SUBP Sa9DUOUD SO}TWIT So] JUSATIOSaId IND sjasDap 
sop Sediuury, ap SalieyuawIO xnep sep uOoT}Ua}UT], e@ aT[qnd e& UOTSsSTWWOD JUSWUOITAUA 


ueasID eT ‘eqoyruRey ny ‘TeTOUTAO’d stw4ad uN nuaygo }UO satJejUBWID sto} ‘anbruueig 


Ge 


-aIqUoJoD ug “[edapay JUsWaUIaANOZ aT Jed sa}IWOSeid sSa,IWIT xNne sanatiajul juassid 
@ JUOS SSUUATIE}JUO SaTJa}UBWID Sap sapnoised ap sjuawasedsap say ‘Te1ou|as UY *SeDTI]DeJIp 
sausl] soidoid sas suep soaj}iioseid e [eJapay JUaWaUIaANOZ af anb sajjad e sanbijuapt 
jUOS SddSOdWT Sa}IWIT Sa] fSUOISSTWa Sd] JUPUIBDUOD SddI4JOeIIP sousT] sas sajoedse4 


ap Sdalsd}UDWIO safJaAnou xne jUPUdJUTEW SpUeWAP O11e}1UO,] *SaTJa}UeWID 


9410} 1419} UOS ANS JUDANOI} BS INb SaTe4juad XNe JUDWAATLeTII JUBWaTZ9y 
uOS JaZIPai e UOAN A a] apie © JUBWAUUOITAUAa,] 2P UOTJDE}0Id eT AP SOTAJag aT *saTesapas 
$9DTIJD9IIP SaUBIT]T Se] SUEP S99DU0US Sd}IWIT Sep UsJTdsul,s Stwdad Sad ap aztas faoutAodd P| 
ap sayesjuad /¢ Sap [4H & STwW4ad Sap aJAT[ap © anbruueig-atquojoD e7 sanbrjdde efap ise 
udTINTJodiue swwessoid af ‘eJJaqiy UY *SeTeJapay Sadl1jOaIIp SeusI] xne saTqe~qwas juos 
$JUdW2[3a1 SAD *J1}9edsed1 4n|a}Das Ina] Anod jUsWaTZe1 ap yafoud UN aBIpas JUO eqo}IUeW 2] 
39 Dagan a7 *seae13e 24119 Inod safesjusd seTTaAnou sey 4I[dwia1 JUOIASP anb Suol}IpUuod Soy 
SUeP JUOIAINZIF JUQWaseZap ap So}TWI] Say ‘OTIeEJUO UY “SUOTSSTWa Sap UOT}JONp|l eT ap ana 
Ud SUOTJEPUPWIWODAI Sap }Ie}F Ja SaTesjUsd Sap uOT}DedsuUI,p apoyjyaw auN jurOd ne sw jUO 
S]I faduTAOId 93395 suep 4N|9}5aS Np apnja ouN asTf[eas UO JUDWAUUOITAUA, SP UOT}D9}0I1d eT 
OP SIAISG 9] 19 VSSODJ-a][OANON kL] Sp JUSWEUUOITAUA,] OP S419ISTUTW OT “QRET US ANANBIA 
ud e191}Ua INnb JUaWAaTsa1 anb jue} UD SaTeljUSD S9D JURSIA SaTeUOT}JEU S28DT4I}DaIIP SauZI] 


sa] aidope e yOIMSUNIg-NeaANON a] ‘9/6] UW “enbrTeydse aseqoiua,p sayesjuaD 


‘aTqe[quwas Juswe]sei un an3[nwojd efap }UuO JsanO-PJON 
NP SaJIO{lda] say ‘[eJapay JUBWAaUIJaANOS Np SaTeuoTPeU S2dT4jJDeIIp SeusIT sep jlidsay 


® aWAOJUOD as Inb juaWaTZe1 ap yafoad uN asIped e UOXN, 97] *aNnbHdJy,] ap souTp) 
SOXTJ S9DINOS Sd] JURPUIBDUOD $3991I}D9IIP SouBTT] 


"SUOISSTLUD SAP S2TO1ZUOD QOH ap snid asTyeas e uO] 39 “EMEI10O,P UOTZaI 
eR] suep t1qejaeid yean4 1a UTequN adeJ} UN INS WH QOO OOS ap snjd JUBWaATZe;NWND ATaNoDJed 
}Ief © IN|] UO ‘aaUUe 9}3}9D *epeueD Ne snpuad snjd say sinayow ap sadAj ap suosteurqwiod 
39 sinajow ap sadd} ‘sajapow ‘sanbaew sap jfijejUeseidas uoj[Izueyoa uN jTUaIqgoO e 


BIZIURW ap ‘SaTJIANOU S3INJIOA S39D ap auTejUeNbUID |auUN aT}IJaA uO faauUue anbeyD 


*SauusoU sad sed juau3 
-la1JUa,U SaTIqoWONe Sa[[aAnou sap sjuawaseZap Sat anb Jainsse e asIA ‘epeueD JUdWaU 
-uolIAUY Ja epeueD sjsodsueiy sed jUuswajutofuod anbijdde ‘TeJapay JUaWeUJaANOZs Np 
9JO1JUOD ap awWWeIZOId a7] *INENBIA US UOTSSTW,P SoWJOU SaT Jud}Dedsei epeueD Ne a}UDdA 


Ua STW Sa[NOTYaA XNedANOU Say anb JaTjI}I9O JUSATOP SaTIqoWojNe,p s}UedTIGe} So] 


Sa[IqOW SaDINOS sap UuOT}e}UBWITZ9y 


ne 


*SUOTJORAJUT $9D JaB31II0D Anod sastid 939 JUBA} e IPS WUT 
juo saansoW saq ‘;eledwit uo]jes aed stwiad quiojd ap 3 90‘9 sey anb snjd }JUSTeUd}UOD 
XN 91]UA,P HTT %27O4UOD ap TeuoTyeU asuwei30id np duped ay suep saskjTeue aja jUO qwoyd 
SUES 9DUASSA,P SUOTTTZUCUDS 969Z ‘6/61-8Z6T UA “8ZET UP % IZ 49 ‘C/6] Ue SeTe1O} S9}UDA 


sap % [‘¢ }IeLUaSeidad aT[a sansooe 4S9a,S uoljonpoid eg sqwoyd sues aduassa,T] 


-quojd sues aduassa,] ap an4d9e uOTLeSTITIN] & essTeq 93399 Nqld}7e UO *ZZ6T & JAodded 
jed SoaAT] ap UOTT[TW gf] OP UOTJONpot ouN e puodsaijoo Inb ad ‘4adns ja SeiTeUIPIO Se9DUasse 
xne saaynole 339 UO quwoyd ap sasat] ap suol[tw 7°77 “8/61 UA *juaiedaid satfa,nb saduesse 
xne ssainofe quojd ap solmuenb say ins se9uuOp Sep BpeUeD JUSWSUUOITAUA FE 91} S9WTI} 


anbeyo 1ua}}aW9I SeliauTffes Sot “H/6T aiquiajdas sindaq squioyd ne 9a5u—assa,T 


s]UPINGILD Sap Ja SaTqIsnqwiod sap UOTJeJUsWITsIy 


-jaqiodde A e suol}esolfawe sey TUIJap e Ud] +2 ‘aZeUUO]]IZUeYIa,P 
SOW91SAS ap SaseJUOW Sa] SUBP Sa}INJ Set JeTeo9P EP jawed inb aspoyjyaw ey ap ayifenb 
P] BP 9JQ4JUOD UN anjDazje e UO *SSQUUOP ap SaT]INBF SeT[eANou 9p nSuod & UO 39 BSATeUR,] 
ja a8euUOTe}a,] nod sazIpe1 919 UO sowweizoid saijne,g ‘seinsaw sep soilojesye 
SUOT]ETICA Sa] JeTeoep A anod safgijuUOd sap Sa9UUOP Se] $e}NO} JOUTWeXs,p youisod 


Inb ‘sastojeayTe Sanaisa sep asATeUe,] Inod 4nd} euIpso,p awuwWeIZ0Id UN aBIPe1 & UO 


*QDINOS PT E NUIZUOD a][Q1}UOD ap sflesedde sap siITIqelF ET 19 SITTIN] 
Janfeas anod ‘at4ijsnpul,] DaAe UOT}eIOGeT[OD US ‘goed ans afgajuod ap swuwesZo0id un paid 
INS 91}}9W Sp UTE] Ud ISA JUDWOUUOITAUA,] BP UOT}D9}O01d ET BP SDTAJaG 97] *SOSUTWEYS XNep 


SUPP ONJRAD a}a & SaTNoT}Jed Sep NUI}UOD 9]Q4}UOD ep loaedde up *Sa}IATOe saujpNy 


*SoiqIy Sop a8ejdwod ne saseuU Sap ddST}PWIOFUL 
askjeue, senbijdde,p aiiyiqissod ey ans apnjea aun slidajjUa © UO Je ‘9UTWIeXS o}o e SaIqTt 
sap a8ejdwod ap edoososoIW NeaAnou Uf] *a}JUPTWE,P SdIqI} Sap UOTJEUTUS}9P Bp SepoyrguU 
So] Jojoljawe e }1estA Inb jo “‘sTeTayeyy pue Zunseay Joy Ayatoog ueoewWY,] Jed sauteed 


apnia aun e adioied e are ap juawassturesse op ajeiouas UOT}OSIIG eT 


*6Z6] Ue aatiqnd e1es 
a]]@ ‘aasIpai aja & Sas e a8e1OJ a] WoOIOINS ap JaSIA aNod JUaWaTZaI Ne Jayiodde e uol}ed 
-IJIpoW e7] ‘asatoueUTy sauUe sUTeYyoOJd eT ap SAnod Ne daatnsinod as jTesAap owwess0id 


3] 19 “6/61 -3Z6] Ue SeUTSN,P SIqWOU UTe}JEeD UN eB SasTTead 939 UO S9TQ4}UOD soq 


ce 


“OUI BT Op 
se8uojoid ainjauwday suN,P asned e saoueaya Seay JefNoeJ nyTeF © I] °6Z6T PETTIN{ TOP aarey 
3] WIeIASP Ja JUDWATsI1 NE JOWJOFUOD aS ATO[NOA aAeTOap e anbtuuejlig-stqwiojoD ke] ap 
oJURTWE,P SUTW a[Nas eT “SUT eT ap UOPpUeQe,] & SJIINDasuOD JUSWAUUOITAUD,] Bp UOTID9}0Id 
ap surjd sap a}DedTFJa,J ans pryeog Jaze A\ [EO}LWa] UOHN X 9] af[Tesuod e UO ‘asinda jTel9 


juawasIs af anb adyed aauue,] ap S4nod ne sway e ajUeTWe,p sUuTW eT fUO4N A NY 


*JUSW9]391 a] Jed dasIA }S9,U aUTSN sUNONe foTe}UO U_ *sdwesjUtid 
ne elaingap [I ‘DeqanO np ejuelwe,p seulw sap uoleloossy,] Dade aTDOsaU |}a e S2TQ41ZUOD 
ep awweiz0id uf *JUdWaTdaI Ne SAW IOJUOD JUeUa}UTeEW JUOS SadINOS saz $a}no} anbseid 
yo, ‘uolieinda,p auweisZoid un stidajjua juo saTusedwiod say sayno] *sauTsn ja sauTW 


jnou juasejied as anb ajuelwe,p UOTSSTWa,pP SadDINOS Qo] a}dwWOd uO ‘fOaqg—aNnO Ny 


°6/6] ep euWO}{Ne,| 
@ jUsWaTZa1 Ne JUdWAaTe}O} e4aWIOFUOD as axa[dwod aT *jUaWaTZe1 Ne saW4OfUOdD 
juaTe}a SaTta,nb a1juOW jUO UOT}eINda,p S}fI}IsodsIp ap s99}0p sedJsNOS sap safgs}UOD sep 
2 udTq yeSueae anbijaydsow}e uolny{jod e] ap uotjuaAaid ap awwesgojd af ‘(~@ANaN-3449L) 
d1JO9A oTeg e [JTW pue SUTW] BZeDOAPY,| Y *ANENBIA ud }TeJaI}Ua JaTUJap ad puenb juawa]saI 


NE JIEJBWAOJUOD VS Anajoas ay anb Jaansse,s ap anuljuod e UO ‘6/6[-8/61 UA 


"8/61 PAquUiadap TE a] ANANBIA ua aJ}Ua 4Sa 19 //6T IETTINE E] aT 933ezZeD eT ap 


I] 211eq eT suep atiqnd aja e jUeSIA Say] JUaWaT3a1 37] “a}UeTUNe,p SaUISN 1a SaUTWY 


*SINOD Ud JUSTELS JINDJOW ap SjuaWasesap Sap $9TQI11UOD sap 
jo ‘uotyny[odijue sjiqIsodstp sap uorleT]eISUI,] SUTWIa} JTeAe anbruueiIg-atquiojoD ua adh} 
99 ap ouTsn ajnas ey ‘aouuUe,] ap UT} ET Y °6/61-8Z6I BP SANOD ne asueiquiaw & Sanasc]oI1DaTa 


dade apscoid aj aidope e ajuad np aursn anas eT ‘ISeNO-P4JON Np uoTso1 eT sueq 


“OIUTJSPUI apotiad aun nod saygi}UoD 
ap awuwejzoid ay aaAtnsanod ap a}dao0e e autejalidoid uog *}UaWIT3II1 BT D2Ae 9} TWIOFUOD 
Ua suotjeJado sas IAInsinod e of1e}UO Ua os1ues Np enbliqey sjnes eT ‘aindJawW ap 
SjuaWaseZap Say 9[Q4}U0D e A uo ‘aauUe,] op UT} eT & {Ja SIqWaAOU Ue SUOTIeJedo sas stidad 
® O][q ‘elpusouT uN,p asned e slow sinarsnjd jUepuad Sa}IAT}Oe sas ndwoJsajUT e sweTI}eNb 
RB] 19 souuR,] ap Sanod ne sajiod sina] awe} jUO SeqenO Np seursn sayenb sap stoi] 
*JUBW9]Z91 NE 9}TWIOJUOD INV] }TeTQI}JUOD A UO ‘saUUR,] Op UTZ ET Y *UOTINTTOdT}Ue SzIZISodsIp 


Sep UOTLE]JEISUL] SUTWIAa} UO aNbijuUeT1y,[ ep uoTsa1 e] ap saulsn xnap se] 


"861 eTTInf 1 a] anansra 
Us 91},U2 1S9 19 //6T yoTTIN{ 77 9] 941ezZe5H eT Op [] a134eg eT suep anz[nwojd 919 © JURSIA 


S98] JUDWAaTZe1 a7] *aINDJaW Ne SinasA]O1}Da[a Sap jUeSTTN a10[yD ap sanbruqe4 


ce 


*QJQTOURTT BOUUR | 
aureyooid e] ap sunoo ne satiqnd eas ajfa featjIPOW 919 & SeTI@PUOF S9d 9p sapnotsed ap ja) 


quod ap sjuawiaseZap sap ainsaw ey nod aduaJajei ap easTTewsou spoyyoU BT 


*2]91]U0D a1jNe UN,P UOTIeSTTeaI ET a1INs ey Jed Japuewap inod assoog-a][eANON Us 9AN0I} 
as Inb aj[ao 9}0adsur e enbijueyiy,| ep Neaing a] 19 eqojTUeWY NP Seliepuo} $101} 9}00dsuT 
® 1S9NO-PJON Np uoTZad eT Inod sdIAdag Np neaeing a7 *Setiepuoj sajedioutud sap $101} a 
sjuaWaseZap Sap S2]QI}UOD Sap anjoe}fo uo,Nb a1JOS Ud }IEF © 1a IN|}OVS 9D ANS uorseTsIZay_ 
BS ap DOUaNTJUL] SIPN}a © OTIEJUO,T “Sao 94}Ua,P aijenb e Sasi[eai 939 JUO SaTQ4}UOd | 
sap jo ‘Saad}ISIA 939 UO QOUIAOId eT ap SelJapuoy Sat sajno} fepeued juawiauU0JTAUg: 
DdAe UOTIRIOGE][OD ua JUSWITZa1 ay] anbijdde SeqanO eT ‘uotleot{dde 93305 JsoInbel enb- 
SayoR} Sap jUa}}INboe,s S[I 19 TeJapay JUaWaUJEANOZ Np WoU Ne jUsWaT3e1 3D sanbyjdde,p_ 
aydaa0e }UO JeANODURA puel3 a] 1@ elleqiy,[ ep aoutAodd eT *tAInsanod sas juawia[8aq 


a] Jejloadsaa aule} ap aNA Uda SUOTSSTWA Sap 2]Q4IJUOD aT faauUe,, ap SINod Ny 


"JUBAINS 1QOR TA] INanBIA Ud }Te4jUd JUBWaTZaI | 
371 °9/61 2TTINf gz eT epeueD np ajjzezeyH ef op I] a14eq eS] SUep URSTA So] jUdW2T3e1, 


3] anSjnwod e [[asuoD Ua IN@UJaANOZ a7] *UOTSN} apUuoddes ap qWoTd ap SelJepuo-s 


SAXIJ S9DINOS Sap UOTEJUSWITZIy_ 


NOLLN TTIOdLLNV SAUNSAW SAC ANAN OIA NA aSIW 


*sJIqIsodsip sa ap peso] e e1oidope 
uo,nb uorn{jodyjue sainsow Sap ANANBIA eT ANS esan]JUT UOTPEWIOFSUeI} 93399 Op XNe} oT 
‘aguijadid ap autqin} e Inassaidwiod sos un sed aseZap ayoeued 3] suep juen{jod apAxoIp ua 
310zZe,p apAXOUOW NP UOT}eEWIOFSUeI} ET Vp oiNsawW ey] ANS yue1iod jafoad un auTwexe e& UD 
*9UIILUW SIA eT JNOd sanbst4 sap ajuasaid ue|sd0,[ e 9asN Jaw ap Nea] ep jafai a] ‘sulowuUesU 
‘aaqnos ap apAxoIp np uoleulwiya,| ap ued ey ans Inajjawoid JUsWaW_I}xe Sa apsad0id 
a] ‘aa}[]NsuOD aja e ‘aseAPT 9D R Sinode1 e Inb ‘O1pAH-ySION SUUSTZaAIOU 9491D0S eT 
"JaW ap neay e aseaer] sed saiat}Qo senbiw4sy} SuoT}e}S Sap UOTSNqWOd ep Ze3 Sap s1fNOS 


ap aepAxoIp Np uoTeUIWITa,, INS szI[IqesTe} op sateuTwijoid apnja oun ie} UO 


“OLIEJUO,] AP JUDWOUUOITAUG,] SP SJOISTUTW 3] D9AP UOTJEIOGeT[OD Us ‘uoljn]{od ap sao 1nos, 
S8P NUIUOD a]Q4}UOD aj] Anod satqeij stiasedde,p jutlod ne astwi eT Ans sapnjo sep juswayeds 
aN1D2TJa UO *//61-9Z6] US UOTISN} apuodas ap quuojd ap sTiepuoj aun e ast[eod sapnotj Jed 


Sep NUTJUOD 2]QI]U0D Np apnjia,p jsoddea un atfqnd e O14e}UO,] eP uOTZ01 eT 


Te 


"8261 Ue $ ap SuOTTITW ¢*Z ap snjd ayoazze e A uO fsaseqied jUOS Ua STeI} Sa] *[aTAISNpuT 
JndjDes 9D suep Nea ep 32 JTe,] ap uoTN[JOd e] Sp uoTZONpad eT asta Inb ja ‘saatded 
ya soled sap atiisnpuly jo [eJapay JUBWaUIAANOS aT JUaIOGeTJOD Jenbne awweIZ01g *T 


*wiNWTUTW 
Ne Sd} INpsd SUOISSTWa Sa] Ja VaJadnda1 jsa ANaTeYyD eT NO SUTeqIN S}ayap Sap UOT}eJOUTOUT,P 
sjofoid xnap ‘awweiZoid aD wed JUaWadUeUTJ JNa] ap ana ua ‘auTWexe e anbizIoed 
np Jeuolsga1 neaing a7] *als4aua,| 19 Sad4nossai say Jajadnda41 ap ja ase[idses a] aitnpa 
ep. jiuoI1jaWIed INnb sanbruyde} ap uoT}edID eT JaSTIOAeJ ap JrOalqo nod e [I fepeueD 
juaWaUUOITAUY Jed 39 SaduNOssay Sep jo SOUT] Sep ‘oTsJoUg,| ep oJaysTUTW aT Jed JUsWa 
-ulofuod aijstulwpe jso awweisoid a2 *alZ1aua,[ ap Ja SadINOSsad Sap UOT}EAIaSUOD ap 


Senbiuyda} ap uol}eaIO ap awweIZ0jd uN paid ins stw e uO faauUR,] ap SINC. Ny 


*uol] eSTUOT-o0}OYUd 
Jed jueiquie JTe,] Suep s}UBIOPOTeW SainjjNs sasodwiod ap SsuoT}e4]USDUOD SaTqiej ap asesop 
ap epoyyaw aun,p juTod ne asTw eT INS a340d puodas ay sanbiwJay} ayfe4sjUsd auN,pP 32 UOT}IeI 
-adnda1 ap ajeipneyd aun,p safnoijsed sap suolsstwa sap ainsaw ey ins adeuuoT]I}UeYda,p 
Senbluyde} saule1ia> ap jaja] Jelpnia,p yefqo anod jreae jatweid a7 *sjafoid xnap 
JODUPUT] & TAJas & pcr yied Pe] ap uoTONpa ey anod aAtjeJadood aydsaye1 ap auiwess01g 


3] ‘anbijioeg np uorgai ey sued sanbruyde} JuaWeddojaAap ap sauiwesdoid soiny 


*ELIOLOIA & [eLIdsSOYH 
setiqne JeAOY Np Injad ans a4jne,J Je UBYDIMOD aye ap sediotunW AN|a}eJsUTOUT,] Ins a440d 
UN,] *a4JaTUeUTT daUUR,] BP S4NOD Ne sadnoidde a}a jUO Sina}eJaUTOUT Sap JUSWOUUOTOUOF 


ap sanbiistiajoe1eD sap uolenfers,p sjefoad xnep ‘anbtuuejzg-stqwojoD ug 


*a[NDTYaA Say Inb zes np ja safnotysed sap sajatidoid sap saf{re1ep enbrwtyo 
-ooIskyd apnja,] a}40dwod |] *dtuasse,, ap mnjad ans ‘aatpnoty4zed us ‘Ja spinoy xnejawW sep 
19 Sapnoijied sap a8eided a] ans aj40d [TeAel} a] fa~eiauad uoSef aq *xnaisaF uoU xnejJoW 
OP SSTISPUOJ Sa] SUEP S2I}[IJOIJOITA Sap a[OeOTJJa apuess snjd aun JUasTIOAeF IND suot}IpUoS 


Sep UOT]IUTJap eT Ans aj40d e afeiauas uoTOeIIG ef Jed auTessed yafoid puodes up 


*apAxoIp 
Np aduasejid us dI~NOS Bp SPAXOTJ} a] JaTQ4}UOD ap a}}aW ed INb aydseW 2 INS jUSUINAYSUT 
unone a4sIxa,U I ‘40 ‘{yeJapay JUsWauUJaANOZ aT JUsWapUeIs jUdadNdD.0aI1d UOTLeJOUaZ 
Bpuodes ap sjuenjjod sap ‘saurepnomaed sazejyjns ua ia onbiunj[ns esproe ua JswJOJsueI} 


8S jnad apAxor4} a] ‘aiaydsowjey sueq *aauTWwaeyo ap anbiayiuAs ze3 uN suep aignos ap 


O¢ 


apAxoIp ap jUeLIOdWT JUSWAATIETII SQOXE UN,P gouasaid ua aignos ep epAxol4} NP NUTZUOS } 
asesop a] inod a1foje10qe] 9p add10j01d un,p ‘sadons Sake ‘juIod ne asTW eT 2 BDUUP 93199 | 


aud e JTe,] op JUBWassTuTesse,, 9p afesiauas UOTIOSIIG PT Jed a{ndde jafoid up 


*JUDWOUUOITAUA,] AP UOT}IE10Id eT BP VdTAJag Np aple,[ ep JUSWeT[EN}Ie JUSTO TFoUEq 
XNPARI] SUTPJIAD *awWeIZ0Id 9D ap N}JJ8A Ud apTe 9UN,P JOTOTFOUSq juaaned ‘sjueINOD SspUuoy 
sa] awWQW e S9dUeUTF 941g sed juaaned au Inb stew ‘aieajsTUTW Np SjI}Defqo Sap suas 2] SUEP 
JUOA Inb xneAed} Soy *}UaWAaUIaANOS Np Soie}sTUTW sanatsnjd no un sed sa8einooue 3119,P | 
yuajtiaw nb 3a faatid 1na}5as 93] Jed juawaue}uods sasodoid senbruydse} 32 sanbIf1}UaIOS 
XNCAPI] SP IITOSTAOIG JUDWSOUCUTF NS JIOA SWUIWeIZOId 9D *SSDTAIAG 13 S}UDWAUUOISTAOIddy © 


sap aJeysturw np saguejuods soijjo,p awweid0id aj] red saaoueUuTy SoANOY 


*JaZuUeIa,] 
e senZoyeue sastidesjus seijne,p aed 1a SouUaTpeUed SaTJaTDe aajenb say sed sidope 9139 
yreainod [I ‘saanaad sas ye} FISodsIp NeaANoU 9] Ig *9}UPSTEFSTZES UOU POY SUN 1QAL |S” 
Inb anbruedaw asejoe1 UN Us 9}STSUOD [TPAPI} 99 ‘yuawaT[enyoy *}UsWaUINOJep oenbeyd | 
sgide aouasajeid ap ‘sjgdep sed JeUTWTTS Nez [I ‘squnqaeooupAy,p Ssawtulw sjuswesedap 
sap ‘e] ap ‘Ja sajiod sap juesTeystyes JUaWaT[EdS UN ITUSIqoO ANOg *4INO¥ a] onb sptoijy 
snjd ‘sjuejUOW sinaq 1a $a1JOd sa] ANS JUBSUSPUOD aS SaT]}ETOA Se4QT}eUW SEP ‘uoTJDeFaH09 
P] ap sinod ny ‘uoTsseid 3140F Snos nea,p jof ne aod e S4INoF sep sajiod sap o3eX0}}0uU 


3] aula.U0D “pi UOTJeEIOdIOD JaeIg eWOZTY,, 2Ae “LVdd yafoud JatuJep a7 


‘aajne, e sXed un,p no saffel4iysnpul SUOTZ9I S93] 94}Ue B1FNOS ap apAxolp np juawade{dap 
np aansaw ef enb sure ‘ajatidosd ey] ins 9edj}ua,~ TU Se}QIDes SegUUOp Sep k Sad0eR] 
JO} ISS9D9U SUBS 2IJNOS Op SPAXOIp ap sa]janjouod suoTssTWa sap a8esop 2a] Jnod saestTew40U 
SapoyjalW ep UdT}eJOgeTa OUN e SIOA PT 24ANO apn}9 93}9D “YOqIeYS Np aajnos ua indua} 
PB] INS SOPUOJ STNOTeD Set DAP 9P4JODUOD JUO WH € enbsnf{ jueyTe soue}sIp aun e& S99N}d2F fe 
saansaul sat {o1Ie}UO-OIPAH,P UOqIeYO Ne a]Je4}UaD aUN,P a}TWIXOJd B Nal] Nd }UO sTesse So] 
‘aIJNOS ap apAxoIp ap sjuejOdwiT sjets}snpul SjuaWaseZap Sep sdUeISIP e a8esop af snod 


UOT} ETIIIOD & saszawosjoads sap uolzenyeaa,] ie; e ‘o1uU0JO] ap “p17 bau; eT 


‘ajaydsouije,| SUBP 
juaWaT[anyoe jUepied as Inb xnetdejid senbrwTtyd sjinpoid Sap Ja—NdJjIOe1 date} Jo Jojadnoed 
Issne stew ‘ale, op uoT{N{[od ey dnoonesq ap s1INpet JUSWesTNes YOU yreainod uo,nb aoJed 
sdotded ja sojed sap atijsnpul,] suep s[qeJapIsuod }so anbtuyde} 33199 ap }QI9}UT,T *2FeI4 
Jaided ap anbtiqe} es ap uoljeJadnde1 ap aJsaTpneyo eT Jed stwa sainj[ns sasodwod sap 32 
So[NdI}Jed SaUTT Sep 9aUe}[NWIS 9JD9TJOO eT 1e1}j9W4ad INb INSAeT UN 19919 Op UTI} UD 4SF 


YOIMSUNIG-NB2ANON Np peytwiy AuedwoD Jjadeg pue ding SMexDeN-ouUYy"IS eT 


6¢ 


*Ja31II0D & JUBWAa}UaSeid BYydJaYD UO,Nb suOT}DaJJadWT,p aiquiou UTe1I99 
UN dTaAVI JUO STeSSa S98 *SUSTIPEURD S[2I14]SNPUT Sina}Des SaijNe,p suep Issne stew ‘sJoI}Sa10} 
SiInpoid sap atijsnpul,, suep jUsWadTNes UOU sUOTJeDTIdde Soap JdANOI} 1TeIINOd aT[a ‘saaneoid 
Sas je} anbruyde} 33399 Ig *sloq ap sjayOap Ua Sed}UBWTTe SeJaIpNeyd sap uolsnqwiod 
ap spneyd ze3 say suep }USANOI} as INb Safndtjsed Saul Sap uoT}eUTWITa,] Inod auref~nuess 


I] © 9413]IF UN Ja9I1D ap Ue} UD Sa Pa}IWIT s}Onpojg }saI04 eIquNfoD ysiilag eT 


"6261-8261 Q29uUe, Bp SANod ne ATe,] 
ap JUdWasstulesse ap afesouas UOTJOAITG ef aed SadueUT} 9}a JUO S}afojd 91zeNH *sano[no} 
aisIsqns swgQW-INT suWeIZOId aT ‘SIOJaINO]L *6/6] SPW TE 2 UTZ eIpusId SWWwesZ0Id 
Np JUdWaOURUT} 9] ‘SOIQTOURUTF S9}UTeI}UOD sap esned e,nb goUOUUR e UO ‘a9uUUe 91399 ap 
sInod ny *341a,] ap iUIod a] Ans no sajuawetsa4 sjueN{[od saijne,p e Is1eyTa 1Sa,s aUWeIBZOEId 
a] ‘psei snjd faagnos ap apAxoIp np ja saulz safnotjaed sap a8ejded ap sanbruyde} sop 
19919 ap 9d10} Ja psoge,p 3No} 4sa,S UO ‘4Te,] op UOTINT[Od eB] ap suTeWOP a] sueq *9TI}SNpUl,| 
daae Sadejsed juos sjnod sey Juop JYdd ewweiZo0id ef ¢/6] [14Ae qa! AT Aeouel ep 
JUSWAIUUOITAUD,] SP UOT}D9}0Id eT ap BdTAJag ne stwdad e Inb ad ‘uolesjsuoWap ap sjefoid 
Sap paid ins 313,9W JTOANOd ap ainsse jsa,S ‘107 e] ap ¢ afOT}Ie,] Jed ‘TeJapay JUaWaUIaANO3 
a] ‘senbruyde} safe} ap uoTjeajsuOWAaP ke] Ja UOTJEdID eT JaseinooUa e 4}resne [I,nb 
quekoAdig *sanbIwouode ja SedeOTFJa SIoF ef & NO} JUaTOS INnb uoT}eInda,p senbruyoe} ep 
aiqiqiuodsip e] ins asodai affeatijsnpul ouTsi10,p senbiaydsowje sjuenjjod sep astiyyew ey 


*(LVdQ) “YoRnTodnue sanbruydea} ap uoT}e1jsuOWap ap ja UOT}eaID ap swWweIZ01g 
uonnyjodnue sanbruyse} ap uoT}e31D 


*sjuen][od ap saatssaoxa 
sojijuenb sap juateasesap xne adjua,p O¢/ 18 ‘saTjlJaA 91a 1UO Sa[NOTYaA sed ap QOOT 
OP SN[q “UOTETSOSSY JOLOW elJeqy,] 39 eleqiy,] ap JUsWaUUOITAUY,] 2p aJa}STUTWI aT DaAe 
UOTeJOGeTIOO ue ‘AIeZTeED & 12 UOJUOWPY e Sa[NOTY9A say] seuTeWas xnap jUepUad sIJTIDA © 


UO SUOT}E[NIIID Ud SaTNOIYSA Sap sjuaWAaZesap Say ins saauUOp ap snfd jTUN|I INOg 


“UOT 
-Sadsul,p sowweiZ01d sja} ap ananBIA Us asSTW eT] INS jUaTeJAa}JOd Inb sayesapa}y $91I}99IIP 
sousl] sep ‘saouTAoid sap ja atijSNpul,] ap UOTJesJOGeTTOD eT Dare ‘4aI0geTa,p adestAua 
uo fadoing,p sked sanatsnjd suep jo stup-szeiq xne ‘epeued ne jJUawWeT[anjoe jUa}sSIx9 tb 
Sjuswasesap Sap aifoyesi[qo uoTJOedsulp Ssewitsa4 sap uoTJeNTeAg,] & Jo asATeuR,] 2 9IDeSUOD 
ewuweiZ01d un tAtnsinod e& uO “dnooneseq adnodo0a1d af snusjes}Ua TeW Sa[NOIYysA Se] 
Jed aaZedsap uorjny[od ey ap a}isuajul,| ‘fesapay JUBWAaUIaANOZ Np sed adAajald aU UOTLETNIIIO 


ua efap Sa]IqoWOjNe sa[NOIyaA Sap SUOTSSIWA Se] 34}U0D 9a31nN] e] anb uslg 


82 


*XneIOUIAOId-xnejapaj} 
sauueiZoid say jo ‘s}UeINGIeD Sap jo S2TqI}sSNqWod Sep UOT]ISOdWOD PT sp UOTJe]UBWAaTsaI 
eT ‘ale, ep oz1yenb e] ap soueT[faAins e] 39 oinsou! P| ‘sy1q9a[qo say] JURUI@DUOD SaTe4iaua3 
suorjisodsip sas ap azins aed sax} enb sayiqow jue} Seoinos xNe anbrdde,s 1o7 ey anb 
suliow sed 9}S91 uaU J] *SeTIqOW S9DINOS So] Jed sanblaaydsowje sjuen][od ap sjuawasesap 


sop uolejUawe[Ze1 eT Ans JUawWa}oeIIp e}40d |u [07 PT ep epoTae uNoNy 
S9]IGOW S$9DINOS Sa] JULUIBDUOD S9dTI}DaIIp SousTT 


*XxnoiJoF UOU XNeJSaW 9p SOTIspUOF Sap 941fNOs 
ap apAxolp ap juaWwasesap ap Sa}TWI]T ep UOT}eIOGeTA,| OP aZiew ud *JeI]UOD e& dasT[eol 
919 e anbiunj[ns aploe,] ap TeIpuow gyosew Np spni9 suf) “P4ou Np autjedid np uoTssTWWOD 
cine pae8a 19D e sUOT}epUBWIWODEI Sap HeF eB UOT Ie ‘psou np ouljediId Jan}jusaa,] 
ap Zuo] a] uoTssaidwoo ap suoT}e}S Sap UOT}e}TOTdxa,] ANS S9dTI}JD9IIP sousl] Bp o}Issadqu eT 
anjeAs & UO *daTJ}snpuT 93399 suep jUsWaSeap ap Sd}TWI]T Sop Josodwit jne¥z [1S JouTWJojep 
ap eiljowed Inb uawexa uN,p jalqo,] JUSWAT[anjoe ITeF yaoddei 9] £4e4]U0D e asT[eai 919 e 
QOPJANS ap SJUBWA}QAII Sep aTJISNPUL,] ap TOAANS UF) *4Nd}Das 39 ep epnio euN e BATAJOs mnb 
‘| UQWIBUUOITAUS,] BP UOTID9}0Id eT Bp SOIAJaS Np aayeuuoT}senb un e npuodal & s}uesI[I1IOF 
sop olijsnpul,] *‘auUeTpeued a1ZinJapIs e] ep seietpneyo sey sed sojaqi] sjuenjjod sap 


pae8a,] & Sd9dU0US 939 UO JUBWAaeZEP ap Sa}TWIT Seq “STeTISNpUT sandy5es sa1Ny 


“saTAInsanod jUOS as apnja,p 14oddei np uoTesedaid e] 1a juswase3ap 


ap sa9pueWWOSE1 sa}TWIT ep UOTeJOgGela,7 *JeanzeU ze3 np uoneoriying 


*QUOqIED ap apPAxOUOW aj Inod aduaJafel op sesTfew4OU spoyyow 
ap iefoid np uonesogeja,] auTuJa} e& UO “seTAInsinod juos as jusWazeZap sp So}TWIT 


ap uoTJeUIWIa}Ep eT 1a apnjia,p }4sodde1 np uotjesedoid e7 cafosjad ap satioulyyey 


‘sginotjied ap 1a aagnos ap apAxolp ap sjuawazedsap sey ins 
aj40d e inb uorjenfers oun,p yafqo,] ef e ‘gnbiuue}g-aTquiojoD Ue $4991 1eH & asestAue 
Jatutw axeTdwod un,p afqnop enbiw4sy} sy7esjUeD 9p yafoid ay ‘sasifetoads senbtpotied 
sop suep sat[qnd aja 1UO Seipued sey Ssuep a1fnos np uotidiosqe,[ ans s}ioddei saneisni{d 
“Saddnossay Sep ja SOUTW Sap ‘eTss0Uq,] ep s4OISTUTUW aT a1OqeTTOD e ayfenbey] e fapnjzo aun,p 


yalqo,] Tey © a11UZTT Np uoTIesTTIIN,] e ad~eas sanbrw4syi SeTes}USd Soy Jed aignos ap apAxolp 


ap sjuswese8ep sap UOoT}ONped eT *eJeTOUBUTF e9uUe aureyooid eT ap ingap ne aatqnd © 


BIBS 19 S9UTWI9} JS9 UOTSNGWIOD Bp S9d1NOS Se] Jed sajaqi] Ze3 Sey] Suep 910Ze,p SapAxoO Sop 
as8esSOP ap BOUdJaJaI ap sasTTewWIOU Sspoyjal eT *SONPOsyO sep a8edwod ap ja uotssaidwos 
dP SUOTIEIS Sa] 1a SaNbIW4sY} SaTesjUsd Sa] SaeTqesuodsel JUBWAT[ENJoe JUOS JUOP SUOTSSTWS 


Sa] Ins Sa9uUOp SAP JT]]]aNde1 ap anuTUOD e UO sanbrwsayr a1Z19Ua,p UONINpold 


Le 


*4N9JDES 9d sUepP UOTINI[Od ef 94}UOD 9}4N] eT ap Janjoe }e1a,] Ns sjsoddes 
Sep anjooasye JUO xneuolsa1 xnesing Se] *adJeloUeUTT SaUUe SUTeYDOId eT ap Sanod ne epeued 
NP 93339Ze5 ke] suep seat[qnd jUuojas so}IWI] SED *SalJepuoJ SaffeAnou sa] inod juawWasesap 
OP SO}IWIT Sop spueWWOSEI Jo XNeACIZ Sas aADYOeIed e dT4JSNPUL] ap joa s}uswWaUJaANOZ 
sep ajurofuod uonedmised e jreaei ap adnoi3 a ‘adatoueUuly aauue auTeyooid ey] 


ap ingep ne atfqnd esas Jo sUTWJa} {Sa INd}Das Np apnjea,p 4odde1 aT *aTsansapi¢ 


*aJQIOURUTF BaUUe SUTeYydOJd eT ap 
Snood ne aliqnd esas Jsoddei a7 *sjuawasesap sa] a41Inpas anod suoljepuewwoda1 Sap 11ey A 
Ud] 2 ‘UOT NTTOd ap ja saTqiysnquiod ap ‘saiaIpneyd ap sadAj say jdap A uo fsaslTead aja e& 


epeueD ne anbi}jsawop asezyneyo np satjsneyxe apnja auf anbysawop aseyyneyD 


*jUdWaTqejOU assa1Z01d jUO [e}0} JINpai aagnos ne jueNnb 
-l[dde,s aduasajei ap sastfew4ou apoyjauW eT INS xneAeI} Sa] *atAInsanod jsa,s satnotjz3ed 
Sep ja aignos ap apAxolp np ‘Te}0} }INpal aagnos np jUaWAaZsesap ap Sa}IWI] ap UOTIeIOgGeTA,] 


ya ‘atfqnd aja © InajDes Np epnja,p jsodde1 a7 -satded e ayed eT ap uoTedTIqGe.] 


"9UW19} 2 BQUdW 9}9 B SIND} EIOUTOUT S9D ap auasoIpAY,P SansOTYD 


QP SUOISSTWa Sea] Inod aduaJajai ap dsastfewsou apoyzaw ap jafoid np uoTjDepal eT 


*a[AUTAATOd Op aANIOTYD Vp NO ONOYdD}NOeD ap sa;qe}ou 
Sejitjuenb sap aJaUTOUT UO NO sed xne jUanbi]dde;s safe tseol4jDaIIp SauBI] SaT SUep JUSINBIT 


auss0ipAy,p s4nJo[yo np ja a4afnos ap apAxoIp np jUuawaesesap ap saltwiyT seq 


*SQUUDTOUP S2P S2T[9D BP % OG UOJTAUAa & JUapUOdsa1IOD SUOT}ET]e1SUT 
S9[JOANOU Sap SUOTSSTWd SOT *SIN2}PIOUTOUT Sap UOTJONIJSUOD ap Sa}Usde41 SanbIuYyde} say ans 
JUBPUOC] 9S Ud S}UaWasesap Sap a}1Dedo,] 1a Se~NdIjsed ap sjuaWaseZap Say jUa}TWI] ‘sana}ed 
-9UIDUT,P S}UBDTIGe} Say Ja XNeTDUTAOAd S}UBWSUJBANOS Sat D9Ae UOT}E}[NSUOD Ua SaaJOgeTa 
e129 JUuaTeAe Inb ‘sadT4ijDedIp seusT] sey ‘auadoIpAy,p aindopyD a] 4a a1fnos ap apAxolp 92] 
‘sapnoij4ed sa] JuOs sjuezIOdWT snjd say juOp ‘szuenTTod ap dnooneagq juasesap sal[y *saTedo] 


saduesInU ap 19 UOTIN][Od ap ajue.IOdWT asned ouN 3139 JUSANAd SUOTTeTTeJSUT SAD 


*sked ne SdJaUTOUT SapI]Os SJayDap Sap aI} low eT UOITAUA,p JUaTFIYSN{ IND ‘ats039}e5D 
91199 ap SinaiesJaulDUI QQ0 OT ep snd epeued ne ajydwod uO ‘sauasoyzed sasatzew 
j@ xnewtue,p sjinpoid ‘ainjluinou ‘safqnaw ‘saatded jueUa}UOD S}JaYydap sap JdUTUWITTS 
Inod sjiiisodsip sad juast{i3n soyqnd ja xneloJawwod ‘sTat4jsnpul s}Uawasst[qeja sep 
‘saoUTAOJd say $ajNo} sueq *S}INpojd jUOS 1D-xNBOd NO jTOIpUa,] & SEePTTOS SJayoap ep Y/3> 006 


enbsn{ saqpaq yUaAned Inb sanbtiqejfaad sjiyisodsip sat snoz e juanbidde,s sal[yq *g/éT 


aC 


QIQWIAAOU CZ a] EPEUED NP 34}0ZeD eX] ap | essed ey SUEP saattqnd aa }UO 911089}e5 93399 


QP S9DINOS SaT[eANOU Sa] }UPSTA S9D1I}D9ITP sauSIT Say °syOedwoD sina} eJoUTDU] 


*sjoedW0d Sind} eJBUIOUT Sap 32 enbijO1y,] ap SeuTW sep ‘sa1la4O9 


sap fanbnyeydse a8eqoiua,p seatesjuso sap ‘salsajzUawWTD Sep UOTUSIUTT Fe saattqnd 939 U0 | 


SadTIO@IIP SAUBT] S2T[2} 9 *SasTe}USBWITZ9I S9}x9a} AP NO SeUlIOU 9p SULIOF SNOS JUdATIOSOId © 


Sa] UOTJe]UaWaTZe1 ep SawsTUesIO SeJjNe,pP IS [0] ep S40F ATOAC juaanad sad14}09JIp 


sauSl] se] SUBP SdddUOUDS Sd>ITWIT Set fel4JSNPUT] Ap SJeT[Tesuod Sep je xneloUuIAoId ja | 


[elapay S}UaWeUIJZANOZ Sap S}Ue}UaSeIde1 sap JUdBIIS NO SJI}E}[NSUOD S9JTWOD ap }UPAQTOI - 


uolnjjodjue satgejeijs sep uotenyeag,] 3° anbiuy9e} apnja,q *eoe[d ua suole]]eISUI 


sa] Jaidope quaAned anb uornyjodiue Sa18a}e1}S Sey seaskTeue }UOS NO ‘3nd}Das Np apnja,P | 
yaoddes 1 ‘saTfaanou sadinos xne Seasoduil SoazTWI]T :S}aTOA xNep jU9a}IOdWOD $28d14}59JIP | 
souST] say ‘aszne no axIy *y10S 90 enb adinos anbjanb sed juetqwe ile suep s}uen{jod © 
ap SjuswWesesaep xNe asselW op 1a UOT}4JUBOUOD 9P So}TWIT] SOT SdaNnbIPUT }UOS NO S9DTIJD9IIP - 


sauZl] sap seitqnd ned Je1apoj JUIWOUIZANOS JJ ‘107 PT BP QB 2fOTIe,] 9p NJ4VA UZ 
SOXTJ S9DINOS SAT JURUIJODUOD $9dTI}DaITp SUSTT 


“SUIIPRURD SUOGIEYD S2T 19 SAPjNOT saTIny | 


Sa] SURP S9DbI] ap }e}a,] & S}JUaWaTa Se] asop e UO ‘a1QTOUCUTF SQUUR,| 9P SINCD NY 


"3/6 anod stusnoj 31439 JUaATOp SINbel SLUIWSUBTASUDI S3J | 
19 “quaweTse1 np ylidsa,q sed asueYyo aU UOTeSTFIPOW 2119D 0861-6261 Q1aIOUeUTF aoUUe,| | 
ap inqap ne 2}}ezeyH ke] suep aettgnd esas tnb uoledTyIpow oun aiedaid e A uo ‘6/61 -8Z61 
Uy */Z6T 1008 OT AT EpeueD Np 93}EZe4H e| ap I] 914d eT SuBpP atignd 939 & saTqiysnquwiod sey 
INS sjUdsWAUBTESUsI S2T JUBUIBDUOD | U jUdW2TZIy 97 ‘SiN4ig seinqieoojpAy sap sayoindut 
Sa] ans anb Isute a4jnos ua 3naua} JNey ans “sjiyIppe Sine] ep 39 Slatjosjed satqiysnquol- 
sop afjenjoe uolisodwod ey] Ans sjusweUsTesuel Sap 41TU9}qO,P yow4ed tmnb juauia,8e.. 
un asogefa e UO ‘ZZ 9f5T}IeR,] OP pie8o1 ua saatidoidde sojtwiy sap ji[qeyo 4Inod *syInpojd 
S90 e satqenqlii}ze senbrusydsowjze sjuenjjod ap suoIsstwa Say adiInpead inod airessad0u 


DATILIJSIUTWPE JANJONIYSEIJUT,] 9P UOT}edIO eT onb sure ‘S}IZIPpe SANs] ep 39 SoTqIysNquuod 


{ 


Sap UOT]IsOdWOD eT ap UOTJe]UaWATZaI eT JUd}}JOWJed 107 BE] Sp 9Z B ZZ S9fOTe So] 
S2TqUsnquwiod sap UOT} IsSOdWOD e] ap UOT}e}UDUWIZTSIy 


*SQNBIJUOD SaT]IA Say SUP anb sjpuTOW 7TOS A (aauue Jed 911e9 ay]Tw qed sjuenjod. 
Sap UOT}41}UBDUOD P| Saide,p daiNsaW) sjuawasesep sap aouejiodwut,] anb iess[quas |] *49F 
ap uIWayYo ap aseli} ap saie3 sa] ja sjiodoijse so] ‘sjaod sa] Suep SeTIqoW SadiNOS $31jNe,P. 


sjuswasesep sa] alpnja e JTe| ep jJUsWassTUTesse,, op ajeiauas UOT}OOIIq eT 


Gc 


*"S9SATPUP 99 }UO SUO]]IJUPYDA OOZ UOITAUY *JUaWAaddeyDda,p 
ze3 Sa] 1a aduassa,] Suep sanbijewose sjInpoid saajne,p Ja suszZUaq 9p UOT}eI]UBDUOD 


RB] Jaansau anod saaaI9 aja jUO asdyeuR,P Ja aseUUOT[IJUeYSa,P SapoyjowW saq 


*sjuaWasedap Sap 
2]Q4jU0D Ne jUdAJas Inb saT[ad anb sawigui say jUOS JUeINGIeD ap aTwoUoda,] Jainsaw 4nod 
Sdasi{Ijn Sapoyjyaw Sey *suatoue snjd safapoW say 91},aW4ed jUaTeAnod anb aja. anb ploy 
Ne s[qeJauyNA SUIOW STOF aizenb e sfoJ} ap isa ‘una}JoW Np s}UsWAaUUOTIDeJJed Sap asned e 
‘Q0uassa,p sTWOUOda,] ‘sn[d oq *seinotJajuT Seinjyesoduia} xne a}IOedT}Jo ana] sed juatepsad 
QU SOUJBPOW SaTNOTYaA Sa] ANS uoT{N][OdIue sjiIsodsip say anb 94}UuOW UO (DB 0Ge e,nbsnf) 
BpeueD Ne SUOT}IPUOD Sap SeaAT}e}UaSeIda1 snfd sainjesioduia} sap & aydJayde1 ap SaouuUe 


SANSISNId “DO, OZ eP ainjeiodwa} ey] e 11eJ as juaWaddeyda,p ze3 sap afgujUod a7] 


-adejanbija,p suotydisoseid sayfaanou 
ep jUaWaTess aZesIAUa uO ‘sjuaWaseZap Sa] ins sawsOU Sap nuda} a}dwod sine}ow sap 
quod ne astW ef Jaq ]IOeF INO *186] AP Ased e Safiqowojne sey Ans anayeanqied np asejso1 
STEANCW 9] adINpad anod aw4oU aT[aAnou |uN JUaWaUTeYysOId janZ[nwoad }op sjsodsuesy 
SOP SIBISTUIW 9] *% CG & UOTIEINdsd OUN jUEZIXe SejURAINS SeguUe Se] 19 [gE] nod sojuep 
-uodsaii05 souisou sey ‘sTuf-sie1q xNy “Hg6T Uanbsn{ seasueyouT jUeTeJo}se1 ‘sinatiojzue 
Sopnotyaa xne ysoddei sed % Z/ ap SuUOTSSIWa Say a1INpad ap sTuied jUaTeAe Inb ‘sautoU S35 
anb jreSuouue sjiodsuei] sap asaysturw ay ‘g/é6] yarpin{ ug *¢Z6T Ue (HO-SAD 189}) aT]IwW 
ne sowwei3 [‘¢ e 19 Of¢Z & ‘Q°Z & SOUUaTPeUeD SaIOU Sa] aXIF © UO ‘sjUeNT[Od sawUiQU Sey 
Jeq *uotjyn][odtjue jij1sodsip sues saynotyaa say Jed sasesap sjuenjjod sap siat} ay anb asaqt] 
1U0,U 4/61-€Z61 2P SeTIqowoyne Saf ‘JUBWd9AT{D9dS9i 910Ze,P SAaPAxO Sa] Jo SUOqIeD op 
apkxouow 9a] ‘SainqsedospAy sa] 4nod (SAD 3893) aT[Tw ne sawweis Q*¢ ap 19 O.6¢E AP ‘h*E ap 
UOTSSTWa,p SA9WAOU Say }Ue}DEdSa1 UaNb TsUTe 4Sa,D “STU -S}e}g Sep a][Jed Ans uOTLe}UdWIT3aI 
ep anbiitjod es ajapow ‘assed ay suep ‘e [eJapaf JUSWaUJaANOS a] ‘safIqowojNe sand 


-I42A Sap Slualuasesap Sea] sTe4ay ap nad e ja afqejou ajatueW auN,p ajInpad anog 


"JuaWa[Zay Np uoTedTdde,] e saatessadau aNnbIUYydAa} UOT} e}[NSUOD ap SadTAJasS 
S28] JTUANOJ Lop 1a ‘aAsasqo sa JUaWAaTZay a] anb Jainsse,s ap jud}}aWIed INnb UOTeDIFIIDA 
ep stesso sap asseyo ‘j1ed es inod ‘js JUsWaUUOITAUA,] Op sJoysTuIW a] fsayiqowojne 
SQ[NDTYsA Sap SUOISSIWS Say ANS jUsWaTsay a] Jenbiydde,p sjsodsueiy sap o1e}sTuTW 
ne sindap aqwodul |] *[Z6] ap saed e epeued ne sajysoduI no sanbiuqey saynotyaa xneaanou 
Se] sno} sed asasned anbiuaydsowie uornyjod ey e anbej}je jsa,s [elapay JU@WaUIaANO 


a] ‘SsafIqowone sajnoTyaA sap ajlundas ey] sans [oJ ke] ep uorldopey sindaq 


Sa]IqOW S2D1NOs Sap UOT] e]UaW2[Z9y 


HC 


*Koua8y U0T}D9}01g [EJUSWUOITAU,] D9Ae SNUS}UTEWW ZUOS 9S xNBIJeF UOU 
XNe}JaU Bp SBTI@PUOF Sap sjusweszesep sep uot{n{[odep ey Ans sjuaWeUsTesUual ap SasueYyda 
Sd] ‘aINDJOW op sjuaWaseZep xne juateianbiydde,s Inb say[eo ans saydjeyde1 sap stideij}ue 
e sadunossay Sep jo SaUT| Sap ‘eTsJoUT,] ep 21e}STUTW 9T 19 ‘atatnsinod 3sa,s uoTynN{[Odap ap 
sanbruyde} Sep UOTPeNTeAV,T *@sNJawW NP sseuUOT]IFUBYII,] SP SJOT S41FNOS op apAxoIp 2] sed 
sosned augs ef JOUTWTTS e 2}Se1 |] “TAINS ® askTeue,p SOXd9UUOD SApOYjaW Sep UOT}LeIOGRTI,] 
f98e111JJ ap Joleze un e 3a OUTZ ap jo SIAIND ap STIepuoF SUN FX ‘S4AIND OP dIJapuoy 
aun e sgsi[eed 939 UO SJUSWZeZIP SAP S2aTQ4JUOD Seq *S9DINOS Sap aTQ1}U0D ep spoyigu 
auN,p UOTLeIOGeTA,] Je Sa9UUOP ep a}}eT[IENd eT “Sl4jSNpul,] ep 39 jUdsWOUJeANOS Np 34xXTW 
uotediomsed e [reAes} ap adnois un,p suoTIesdqTT9P Se] stadwood A ‘sino ua jUuaTe}ya Sues 95 
ud XNeAPI} XNIIqwOU 3p ‘6/61-3Z6T UA “SUOTSSTWIS S3D Ja]UuaWe[Za1 ep stideijue e [elapas 
jUaWaUIBANOY af Tonbinod 4sa,Q *OTUesIe,p 1a sINdIawW ap ‘qwojd ep dnooneaq juasesap 
epeueD Np xnoiie} UOU XNe}aW ap SoTiepuof Se] “TUSSI 9 VINDIOUI ‘quio[d 
*UOT} BWIOJSULIL 
ap suotjeiodo xne Joydepe,s juassind sajjaynb yTesatquwies [I fsaoinos sad e sanbrydde,s 
juaTeanod 9af01}U0D ap safan}oe sepoyyaul sey Is jUaWIO-ajueTWe,p xneAn} ap anbluqes 
aun suep JeUTWJaJap e aYydJeyD & UO *4na}5Des UOS suUep suoljejado sad ep aJTe}USAUT] 
aulwije} e anbizioeg np uoTZa1 Pe] Inod adTAJeg Np Nnesing 27] ‘yInNsanod os 9d }URTWR,] 


ap UOTJeWIJOJSUeI. ET JURSTA JUSWAdTZe1 UN,P UOT}eJOgeTE,P [TeARI] oT -a}UeTUY 


-jINsanod as JUSW9]391 3D ap SaNDIWOUODZ-OID0S S9DUSPIDUT Sep 
askyeue,] *asJeToueuly aauue ouTeYydOoJd eT ap sanod ne sattqnd elas aouedajel ap sesiTew4Jou 
apoyo eT 3a ‘aquUe, OP UTF eT & SW4a} B SUaW 9}9 JUSTEAR XNPAPI} So] *aouasaid 
INI] Ua NO adTAJ9g Np sjuasze sap Jed o11e}UO,] EP 129 ISENO-PJON Np SaJlo}I4e]L sep 
‘uoyN A NP JO,P SOUTW Sap SUP SaST[ed1 939 JUO SQUTWAYD US S9fO1}UOD Se] faTi1Ssnpul,,. suep 
STuasie,p SjuswWase8ap sa] Jainsaw inod soues9fe1 ap sasTTeWJOU spoyiaUW eT sioge[s e 
UO *aJazsTUIW Np senbiptinf{ sio[[Tasuod se] Jed aulwexe JUSWAT[aN}Ie 4s yofoad a7 *sadinos 


S90 op ojieTWaid Pe] JUSTIA JUdWaTso1 ap yafoid un a8Ipaia & UO ‘6/61-8/6T UA 


“uOISN} siaTwWajd ap xneisefz UOU XNe}OW Sap aT4ISNpuTy] 

19 Jd] SP TeJOUTW NP JUSdWd}IeI} aT ‘SeJeFlane SoeietjZewW Sop a8e][l4s a] JuaTeJa aisydsow}je,] 
suep DTuaSIe,p JUaWasesap op Sed1NOS sopedioutid say anb sijqeza nd e uO *STuesiy 

"6261 doTTIN{ ua satfqnd 

Blas SdadSIA SadINos soy Jed sf[AUIA ap a4NJOTYD ep sjuasWaszesap Sa] Jainsaw inod soueJejed 

ap sastTewWJoU apoyjoW eT *af[AUIA ap aiNsJOTYD 9p sjusWwaesesap Sep % C6 EP UOoTONped 

aun ‘sjuswWaTse1 xne,nb IsuTe awIOFUOD A,S UO, TS ‘3119WJed }TeJASp Inb sanbruyde} suoT}ep 


-URWWO0D31 3p 9pod uN epeued Np 9}jazeyH ey suep atfqnd e190 B/E] yNoe 97 9T 


56 


‘uoTyeoTTdde uos ap aNA Ud SaTeIOUTAOJd SUOT}JeIJSTUTWPe S3T DaAe spsodoe 
Sap juawatfenyoe juaiedaid adIAJag np xneuolsei xneaing sey *jueAINS jJaTyin{ raked, 
ANANBIA US P1IIJUS 19 6/6] [TAP UD EpeueD np a}}eZeD e] ap I] a114eg ke] SUep saT[qnd esas 
jUusWa[Z2y Np eeUlf UOTSI9A eT fasyeyUaWaTddns UoT}edIJIpow euNoNe e Nal] auUOp jUO,U 
STEW ‘SI][J@ND21 39}9 JUO SINSTId}[N SaiTe}UsWWOD Saq *JUsWAaUJaANOS Np JalOIJJo aueZzi0,] 
suep aiqnd 11ej9 JUsWe]se1 ep jofoid owWatxnep uN *g/6] Noe 9Z 2] “Ja SUOTPeDTFIPOW 
Sap DUUOISCIDO UO SdassatJa}UT Sotjied say syed Sajley suOol}eAdasqo Say fyuaWaTse1 ap 
yafoad un epeued np 9}}0Ze4D eT suep jresstesed //g6] UY *S}UaWaseZap Sad Jo}UaWATso1 ap 
¢Z6] Ue SlidatjUa e JUDWAaUUOITAUA,] AP aJa}sTuTW ay ‘aDuanbasuod uy *WNWIUTW 4DT47s Ne 
sear Iwi juaTOsS EpeUeD Ne SaxI} sadinos sap Jed jInpoad 9D ap suolsstWa say ‘anbijqnd ajues 
P] ap UOT}D9}01d ap einsaW ap 3431) eNb gpueWWOdSeI B [eID0S 91}9-USTg NP 12 a}uUeS eT Op 
a1e1STUIW a7] *aT]Geja 930 BU UOT}ISOdxa,p SATSUSJFOUT UOT}E1}USDUOD sUNONY *awWWOY,] ZY 


S9dJBAP SoUaSTI9OUeD SajoTidoid xne ‘aso;OOUT zeZ UN 4sa STAUTA ap aANJOTYD aq 


satAutAdod ap ainsopyo ap stuf syinpoid ap uot}edTIqej eT Op % J 1a SaxouUOd 
suoljejado sap ja a[AUIA ap aansoTYyD Np uoTedTAGeJ eT AP % OT ‘@fAUTAATOd ap aanasoTYyS np 
UOTIEDTIGe}F ET ap JUaTeUSAOId US % 6B fS9}4NOD Sau} GOOG AP JUSTeJa BpeueD Ne sadinos 


S39] $9}NO} Ap STAUTA ap aINJOTYS ap SfIZewIse sjuswWazeZap say ‘sanof[no} ¢76] UY 


*aJaUATOd ap SaJAT] Op SUOTITIW /¢Z 
ayissadau e anbijsejd ap stuly s}inpoid op uoljyeotaqey ey fayAutAAjod ap ainsojyd ap 
SOJAT] OP SUOTITIW gZZ }INpojd jUO SauTSN aajeNnb ‘¢7ET UY *SUPYIIOTYOII} NP uOoTLedIAgeF e] 
suep jUeI}Ua a}SaI1 a] ‘UOTeSTIaWATOd eT e& LIeTTe YINpojd np % OG EP Sng *epeueDd ne afAuIA 


QP 2INIOTYD Op S2JAT[ OP SUOTI[IW ¢CHZ JUSTeSINpOId soTUBedWOD xnep ‘E/E, Ug” 


“aueYyaIOTYoIp np asAjolAd ey sed yUaWanbtun sfAUIA ap 
dANJOTYD a] yINpoid uo fepeueD Ny *(SaT[Ine} je safnot[jed ‘soes Ja TOS ap sjuawWa}aAe1 ‘sanb 
-14}D9]9 S[IJ ap sjuejos! ‘sanbsip ‘xneAnj) anbijsejd ap sjinposd ap afnof oun,p uotjeotaqes 


eR] suep aajua ‘afAutAAjod ap auansopyd af ‘ajawAjTod uog *afAUIA ap ainsojyD 


*O}UCTWE,] 19 DINDIOW JT 
‘quod af inod sangoyeue suoljepuewWodead Sap Tey JUBAeIedNe ZIeEAe ajUeS eT Vp aja}sTUTW 
27 9/6] Ue SjueNT[od sad 1a}UaWaTZa41 ap Stidatjua e UO ‘OTUaSIe,p Ja STAUTA ap aiNIOTYD 
ep sjuawasesap say JeLIWIT ap jUapnad jlejas [Nb awijso JeAe o41Q}STUTW 9D SUWIWOD 
‘sjuen|[od sao Jajuaseid juaAned enb siasuep sey ins sTAe UOS 1TUSd}qGO INOd [eID0S 31}9-UsTg 
Np 32 9}UeS ET ap aJa}STUTW Np ajues eT ap UOT}Da}0Id eT ap afesauasd UOTOSITG eT a}]NsUCD 


Jje| ap jUswassturesse,] ap afeiaue8 uolJOeIIG eT “uoT}eTNdod ey] ap ajues eT JUaWaS 


CL 


-natias juaoeuew Inb sanbiyaydsowje sjuenjod ap sjuawasesap Se] Ins seTeuol}eu Sew4oU 


sop aalioseid e [Iesuod ua [eJ9Ua3 INBUIBANOZ aT astsjoyNe 1OT eT SP / 2]9T}I1e,T 


SaXT] S9DINOS Sap UOT} e}JUDWTs9y 


NOLLNTIOdILNV SAUNSAW AG NOILV aOUV TA 


*SUTPWOP J] SUBP SON}OaFFo JUSWIWID9I JTIEAR 
uo,nb saiz0id sap je SeUNWWOS suotzedno50eId siney op Jotye}e Ua ayNOSIP JUO BPeUP) 


ne IIe] ap afosjuoOD np ‘FeIOUTAoId Jo TeJgpo} NeSATU Ne ‘satqesuodsad Qh ep SNId 


*uol}n]Todap 
ap SdaINS9W Sa] JaIIBSS91 op 9}ISSeD9U PT ep to ‘JEWITT] @ URSTY,] Op WINTUTUUNTe,P STIIpUoj 
e] Jed sounion]} ap SUOTSSTWUS Sop UOT} e}aBZ9A ET ANS Sjayjfe sep yrednd00,s 94jne,J *a}TWTxoad 
e dan}zIs jatded e zed ap anbiugqey oun,p suotjesado soy ins ‘jTeJauUOTSeIDO TD-INJI anb 
uogieyd ap sedJatssnod ap sesnjfIp SUOTSSTWD Sep 39 ‘gatuuoqseyo [euTW4a} UN,P AZTPTA INT 
INS UOTJONASUOD PT ap SaTqissod s}effo Sey PIPNIe XNo 94}Ua,P UN,'T *anbruue}i lig -atqwojodD 
ey Jed sapisaid sojtwod xnep ke anbIuyde} s1pPJO,p S[Iasuod sep Tu4INoF e anbiy1oeg 


np uorai eT anod ad1AJag Np neeing a] ‘edueTTeAINS 9p XNBAPI} SodjNe,P INO 


"TRACT atIsdatup,| 19 (Vda) STUN-S7e1q Sep Aauesy uoTL 
-d] 01g JETUSWUOITAUA,| DAA UOT}EIOGET[OD US BOUPISGNS 93199 9p enbigoyotwapida apnis 
aun asifeed & aI]e ‘uoIsa1 a1gTUJep 33399 SUep ‘sntd oq ‘uestuImeys e aJAUTA ap ainJoyYyo 
np sesesop sap azfenb eT ap afO1}UOD e] 39 ‘yIqop JOF E SANSUUOTTTUeYSS Sep Se4i]TF 
Sa] suep SPANO, xnejaW Sap afJeo ‘axOD e S4INOF sep a}IwWIxoid e saaajoid sanbiaADATod 
sonbiyewose sainqieooipAy sap asAyTeue,] *Suojz{D SQOURT[IOAINS BP Sd}IATJOS Sas & S9X9UUOD 


saskyeue sasnaiquiou ap stidasjua e afesauas UOT}DeIIG P| ‘gquue,] ap sanoo ny 


*SoINJON[} IP SUOT[IJUBYDS SOP IIAP STOF 9}}99 
‘SINOD US TE} SaITO}eIOGeTIBIUT BTOIJUOD PUOSES UN ‘gquue,| op UT} PT Y *SedToeIOGeT OF 
Jed 901 ap INO} & JesOp SITE} So] inod saeJ[Ns ap SUOT[TZULYSE Sap JaTNITO Pe; & aya ‘ATe\p 
SUOT[IJUeYS Sap ascTeue,] JUOJ INb soilo}e1OqeT Sep SeQUUOP SEP 9JO4}UOD 9] INO *aUugZzuEq 
np ja satqnjfosoapAy sezes[Ns sep fairejUsWaT9 e4INIISW NP asesop op SapoyjawW Sep 910qeIo © 
e af[q ‘wueIque sre ep oiyenb ey ap sfosjUOD Ne SeXBUUOD SANs{oeS Se] SUeP SO}IATIOR | 
sas IAInSinod e JTe,] ap JUSWassTUTesse,] 9p afejauas uoT}DeIIG PT ‘6/61-8Z61 UA 

*(PURTUTE] JOMO7T) Sela] -Sasseg sop UOTZa1 E] SUEP JTe,] 9p S9TOIPUOD — 
xne uotedrored es tatnsanod e JT ‘anbruuezIg-stquojoD U_ *JeATY] JUBINP (910ZB,P sapkxo — 
1a QuOqIeD ap apAxOUOW) SeTIqoWojnNe,p sjuawaddeysa set suep 9AN01} uo,nb sjuentjod | 


ap SUOT}EI]UBDUOD SAP dJOJ]UOD ay TAINSAnod ke BdTAJag aT “UOrAN A Ne ‘asJoyslIUM V 


[74 


*soguue Sinoisnjd ans JusweTqeqoid eipuayza,s 
apnja 93}9D ‘al4jSNpuL] ap 39 O1JeJUO-OIPAH,P ‘o1se1UO,| ep JUaeWaUUOITAUA,] Bp 949}STUTWW 
np sjuejuasside4i sap juoWaTedss JUaBaTS NO ‘sina}oeJIIP ja Sanbruyda} $ajTWOD sap ules ne 
ajuessided Sea @dTAIeg aT “suoT}e}IdID9I1d sap sashyeue,p yo JTe,] op azienb e] ap saT[Te1ap 
S2]01]U0D ap senj}T}suOD sT1ied epueis ua apnia ounp jelqo,] JUOJ aTeuoTsa1 ya aTedoT 
a][ayoa,] & uoT{N]Tod 93495 ap sjajja say *s}uentjod ap sjuawasesap sap uoljejUuawsne 
aun aUaWe }IEAP UOTS91 93}}9D SUeP ASPJNO]T STJIsNpul,] ap BduUeSSIOID eT ‘*axODT]UeN 


ap JUSWdUUOITAUS,, BP sTOIZUOD Ne uoTedIOM4ed es IAInsanod e AdDIAJaS aq 


"0861-6261 S4otoueUTyT 
e9uur,] ep SINOD Ne astided eas spnja,[ 39 ‘UOT}Depai ap S4nod ua sa aJTOSTAOId y4oddes up 


*uUBMoYo}exsSeg US ‘AJID WNTUeI,P JUeTqUe ITE] ap SeTqejUeOap SapndT}4ed Say ja UOTSUadsns 
Us safnotjied say suep sedojost-olpes sap asop e uo ‘g/6] 21qo190 e Jaqyin{ aq 

"26 Stndap [e10} STuesie,p yodap np 39 DTuesie,p 
SeJUPIqWe SUOT}eJ}UZDUOD sap sanb4sewW UOTJONpsi aun JAaAdasqo nd e I] *saTqeyUuedap 
Sepnoijzaed Seay 19 UuOTSUedsns Ud SeTNdT}Ied Sa] suep DTUasIe,p SUOT}JEIZUBDUOD sap 904] U0D 
2] TAInsinod e SdIAJag a] fayruyMOT[aA 2p UOTJe[Ndod e] ap ajues eT JUPUIBDUOD [elope 
qusWauUIaANOs np suotzednd50a4d xne asuodsi ua ja ‘anbijqnd aualshy] ap auueTpeued 


UOTJEIDOSSY,] ap [leAes} ap adnoiws np suomepuewwodei1 xne jUsSWaWIOfUOD 


"UOT}E}IB9A ET SP BDUPSSTOIO ap UOSTeS 
e] dp suo] ne 3no} 6/6] US JUOIAINSINOd as Sapnja Say *awaTqoid 9D INS daxe jsa Te] ap 
uoT}N][Od e] ap a1aTJUOIJSUeI} JUBWaDeTdap a] ANS saTesa}eyIq suOT}eTDOsaU Sap aTjsed auUOg 
BUN jo ‘aTEUOTJEUIDJUT 9}XTW UOISSTWWOD eT e JUdWAaJaT[NZe1 Sajuaseid jUOS S9]O1]UOD 
S99 op s}e}[Nsai Soy *410X MON Op 1e1q,] OP WntulwNye,p etiepuojy oun sed sadesap juos 
SOINION]J SAD *aTqGe1S 99}Se1 }Ssa xnazes Sainson]{j Sep UoT}e41jUsDUOD eT anb sipue} ‘anuTWwIp 
quo jueTque ITE Suep Ssoitefnotjsed sainson{} ep SuoT}e4}UsDUOD sat enb IsuTe uoT}e19B9A 
RB] e sasned sasewwop set anb juanbIpul 6/61-8Z6] Ue SNuUa}qO sajTeuTWITaid s}e}[Nsal 
Sa] “IAInsanod 3sa,S ‘ol1e1UO,] ap JUSWaUUOITAUA,] 2P a4eysSTUTW a] Ja aTeJoUas UOTIOIIIG 
PB] DdAe UOT}EJOgeTIOD Ua O1Ie}UO,] Bp UOTZa1 eT INOd BdTAJag Np neaing af sed stidaajue 


TEMUIOD aL] ep uOTVeJaZ9A eT Je s1gYydsowjey SUeP SoINJON]F sep efO1}UOD OT 


*JUPIqWe ITP, SUBP SINDIBDW 
QP  SUOT}L41]USDUOD say] aBe1ULAeP J1ODUA dJINP|ad ap 94},OWJed JUaTeJAap saiTe}UsWaTddns 
SUOTIeIOT[aWe saq ‘olse1UO, Jed sifqeia YZ ep aienb ap sasa}O sap jueTeatnba] 
& SaINITI9JUT JUSTE}S JUBWSTa 19D Sp SUOT}e41JUBDUOD Sa saIsnoYTed ep s40TYyo ep enbriqej 
PB] ep atwixoid e aANDI1aW 2] 9JO41}UOD }UO IIe] ap JUSsWAssTUTesse,] ap afeiauas UOT}OeIIG 


®] 19 anbiueliy,] ap uolsaa eT anod adIAjag np nealing aj ‘yOIMsuNIg-nesAnoN ny 


02 


*sanpuala saTotyiedns sep ins so4jne,p ‘sayTanjzouod 
sadinos ap said sutejied ‘sanbiigydsowje sefo1}U0D SIOAIP STidojjUa & JUDWOUUOITAUD] 


ap uoloajojd e] ap adTAJEg 9] ‘6/61-8Z61 UA “aseydsowze,| ep sefo1}U0D 


*Saijzawo0joyd sap ied aduadsoUTWUNTOTWTYS 
yed 9u0zO,p sinasdhyeue Z] Se] Jaoetdwei ‘sue xnep TDd1,p ‘yIoAoId UO fneasay 9s] suep 
JASTIIWN ST ap JUBAP SjaTOTAeI}N sosjquojoyud sep 9eAe AWA op Hes e UO ‘neasay oy suep 
sanbilaydsowye seyey[ns sap TAINS 9fO1}UOS ne jUaAdas INb Jigqap IJOF & SANSUUOTTTUCYD — 


XNE JUSTEUSAUOD SIS JIOA ANOd ayDIEW a] ANS STUINOF S94I]{ I} SIOATP So] anyeaAa & UO 


‘paid ans sTW aja & Neasoy 2 inod sazayoe $}USUINIJSUT XNBSANOU SI] 
sno} ap uoT}dada1 eT & UOTPEDTFII9A 9p awweiz0id up *SaauUOp Sep uolje}91d19}UT,] & JEpre,p — 
ulye satfqnd jUoJas S]UsWaUBIAasSUeI Sad *neessy Np sojue}IOdWIT SuOT}eIS Sat $e}NO} ANS 
gaT[TeJap UOTJeJUBWINSOP oun ITUNDI R juesta yafoad un,p a1AN|O US 9STW eT (¢ 

*sajuepuadapul Seoinos sep Jed neasay np | 

SaauUOp Sep a1ienb e] ep uolzenera,] eajjowad ‘9g61-6Z6T Ue ‘}UQWePUSI NP UOTPENTEA,P - 

auwesZ0id np anan3IA ue astw eT *xnediojunu 2 XNeIOUIAOId sawsTUeZIO Sot IIAP _ 

UOTSSNOSIp INe]T Jo JUaWAapPUeI Np UOTENTeAS,P SePpoyrouUy ap uojesedsid eT (4 | 

*S9J9}1ID Ja SeTded S9D ap Atyed | 

e neasal aidoid ana] ap ai{Alze}uasoidad e] 39 sodoid-e,] JUaWIETTENIOe JUSNTeAS Souustue3lo 

Sa] Sho] ‘Sapuos sap jUaWaoe[dWwa,| ep XTOYS 9 inod saje}1Id ap ja Neesay Np Suol}e}s” 
ap juoweoridwa,y 39 siquoU 92 inod safejaue3 seafsei ap UOTJOePel eT (€ 

“sjutodiyjnui Seseuuoyeye Sey anod saijoyejado sapow ep UOTNIIISIP 39 ‘uTe 119} Oy 

INS 1a J4ITOZLIOGeT US UOTJEWIOF op sauwesZ01d ap paid ans ostw na Issne e A J] *nut}UOD Us 

ze3 ap sanaskyeue Sey sno} ap Fated julodyjnw a8euuojeza,] }Ua}}eWIEd SJIq1IsodsIp sad 

“sinajeIOGeT[OD sawstueszio xne adseUUO]eI9,P sowayscks ¢] ap eanitusinof eT (Z | 

“UIPII9} aT INS BseUuUOTeI2,P sjioaedde sa] Jotfil4i9A 

ap ana ua f9NUUOD UOT}eI}UBSDUOD 9p SNOY ‘gajynos ap apAxoIp ap anb Isure saw tidwos 


aguoqie> ap apAxouoW ep ja 9}0ZE\P apAxo,p uoTyNqliysIp eT 3o esdyeue,T (T 
:jreUdIdUuIOD aWWeIZOId 99 “6/61-8Z6T YA 


‘aqiyenb e] ap 9f[01}U0D 
op swweisoid swowW 9] ied saaipedua jUOS SeauUOp SeP 2}99]TOD PT SP sadeja Say Sono} 
anb 0340S ap ‘sjafoid xneaAnou ap e SSUUOTSN} 949 }UO aBeuuoyeya,p sjuoueWad sjofoid ap 
ajIqWOU UTe}1JaD Uf] *SeaUUOP Sap aziyenb ey Joinsse e JUSTIA uejd np aouessteuuod stad UC 


neasay np saysod so] yueziojdxe xnediotunw ja xneloutAoid SaWSTUPBIO SOT SNOL 


61 


y; 


= / oS 


“WHITEHORSE / 
. r ’ 


. 


in \ 
pe 
EA YELLOWKNIFE 
: “ f e 
) sf =~ ae 
/ aie ey 
PRINCE / u 
GEORGE; : | 
r) / / : 
* EDMONTON ° | 
) ° PRINCE : 
% ALBERT® 
KAMLOOPS \ RED DEER es ot | 
U .CALGARY : 
VICTORIA * VANCOUVER "° / e | 
-eTmeriocee MEDICINE HAT : SYDNEY 
raer / Ae pracouain GLACE BAY 
- e 
= ~_:MOOSE JAW, owinniPes | . ARVIDAe® 
os je . 
—-— __]BRANDON \RouyN BuERE ene 
ae THUNDER BAY ® SHAWINIGANe 
=> Set g NS TROIS-RIVIERES® SHERBROOKE 
SAULT Bes “SHULL MONTREAL 
OTTAWA\ ORNWALL 
Sure KINGSTON 
0 fesanmnoee 
OAKVILLE 9 @OSHAWA 


KITCHENER _@* 
e—HAMILTON 
BRANTFORD 6e7 CATHARINES 


@ 
SARNIA® PONDON 


WINDSORE/ 7 
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Moyenne arithmétique annuelle 
(parties par 100 millions) 


Endroit 1973 1974 E972 1976 1977 1978 
Edmonton; 10255, 104° Rue <1,0 <1,0 
Calgary; 620, 7° Av. S.-O. ZAMS <1,0 <1,0 <1,0 <1,0 <10 
Vancouver; 970, Burrard bel <J,0 oe x 
Victoria; 625, Fisguard <n <1,0 <0 * * <1,0 
Whitehorse; Federal Bldg. 1650) <1,0 * * <150 
* Données insuffisantes pour le calcul de la moyenne 


**  Postes fermés 
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run dererecesetge we  e 


Moyenne arithmétique annuelle 
(parties par 100 millions) 


Endroit MSHA) 1974 1975 1976 O77, 1978 
Kingston; rue Napier <1 0 <1 50 <0 
Toronto; 67, College 1,4 bez i> D5 1,4 to 
Toronto; Lawrence et Kennedy a0 * We 1,4 eZ < 10 
Toronto; Elmcrest Lot Laat <0 
Hamilton; Barton et Sanford 1,8 Pee Js 2,0 2k FS) 1,6 
Sudbury; rue Ash 1,8 355 Ik eas ey) 1) lez 
Sault-Sainte-Marie; 550, Queen O. <150 
Thunder Bay; 435, James * <1,0 <i1t40 
London; King et Rectory < 15,0 <e0 <170 1,3 <—Pad <1,0 
Sarnia; 156, Victoria Eee 2,6 255 2,4 259 ee) 
Peterborough; 500, George <1,0 <120 
Cornwall; parc Memorial is Fans Ly7 Lee, 
Brantford; Dalhousie et Queen <1,0 * lee) 
St. Catharines; North et Geneva * <1'50 <10 
Kitchener; Edna et Frederick * <0 <150 
Oakville; Rebecca et Woodside <1,0 <1;50 
Winnipeg; 270, Osborne <1,0 <0 * ¥% 
Brandon; 11© Rue et Princess * <1 50 <i <0 ** 
Régina; 12° et Smith 210 <1,0 <1,0 * * *% 
Saskatoon; 4u& Av. et 23° Rue <0 <150 <u * <br. kel) 
Moose Jaw; Fairford et [oye <li, <5,.0 <1-,0 * * * 


Prince Albert; 1257, 1°° Av. E. * <1,0 <1,0 * 


ee eee ee ee aa 
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TABLEAU 4SMESURES DU DIOXY DE DE SOUFRE AvCERTAINS POSTES DU RNSPA 


Moyenne arithmétique annuelle 
(parties par 100 millions) 


Endroit [973 1974 1975 1976 [S77 1978 
Saint-Jean (T.-N.); Duckworth et Ordinance = 7 <1,0 1,0 
Charlottetown; 56, Fitzroy bet Leal et * * 

Halifax; Barrington et Duke 1,8 3 <1 30 jee 
Sydney; prison du comté * * * <180 <0 
Saint-Jean (N.-B.); bureau de poste 2,5 1,4 * iG 10 
Montréal; 1125, Ontario 220 Doce! 2,2 poll 159 LS 
Montréal; 1212, Drummond oh Cres Bae Desi 3,6 2as 
Montréal; Duncan et Décarie as vs 7, <1 50 [eat 
Montréal; 2900, boul. de la Concorde - 1,0 1,0 <1,0 
Hull; Gamelin et Joffre x <1;0 
Québec; 155, Dorchester * * 24 2,6 las 
Rouyn; Hotel de ville * * x ert 
Sept-iles; Hotel de ville x <1,0 <1,0 <1,0 
Trois-Rivieres; Hart et Sainte-Cécile * Zep Bs PARE. 
Arvida; Powell et Hoopes ts im * 2) 
Tracy; 3225, Courchesne <0 < 150 
Shawinigan; Frigon et Laval e 256 
Baie-Comeau; 39, Marquette * 3,6 
Ottawa; Slater et Elgin 2 2,4 250 * ie eve 
Ottawa; Rideau et Wurtemburg 5s [2 V3 
Windsor; 471, University 3a 2 & 3153 2n0 Dish 262 ig 
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HIGHLIGHTS 


History will record that the seventies were years of progress in environmental 
protection. While much of the social upheaval of the sixties simmered with the dawn of a 
new decade, concern for the environment did not. Instead, it bubbled over into the 
seventies. Expanding industrial activity, resource development and the ever-increasing 
popularity of the automobile gave urgency to the battle against pollution. 

Canada responded to the challenge. Parliament passed the Clean Air Act in 
November 1971, setting in motion: an extensive array of legislative mechanisms and 
programs developed and implemented in cooperation with the provinces. The result for 
Canadians has been cleaner, clearer and safer air. 

The challenge of containing air pollution, never easy or simple, became all the 
more imposing in the early seventies. Sharply rising energy prices triggered changes in 
economic priorities and governments struggled to mesh the equally desirable goals of 
environmental protection and energy security. By the mid-to-late seventies, growing 
fears of energy shortages were prompting closer looks at alternative energy sources, some 
new, some old. 

One of these sources is coal. Being plentiful, it is expected to play a renewed 
and larger role in countries wishing to lessen their dependence on imported oil. On the 
negative side, it can, without proper controls, be a serious polluter emitting large amounts 
of sulphur oxides and nitrogen oxides. These pollutants are the main precursors of acidic 
precipitation, a formidable foe of sensitive ecosystems in eastern North America and 
considered one of the greatest environmental challenges of the eighties. 

Environment Canada's programs and activities during the 1979-80 fiscal year 
to address the problem of acidic precipitation and other air pollution problems are 
described in detail in this report. The following are the highlights. 

In the area of the long-range transport of air pollution, and resulting acidic 
precipitation, or acid rain as it is commonly referred to, a federal control strategy 
program has been designed to enable the development and implementation of a national 
plan for abatement of emissions of acid-causing pollutants. Negotiations are also 
underway with the United States government on a bilateral air quality agreement to 
address the transboundary aspects of the problem. Canada-U.S. coordination progressed 
with the release of the Bilateral Research Consultation Group's first annual report in 
October 1979. 
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In November 1979, Canada joined more than 30 other nations in the signing of 
the United Nations, Economic Commission for Europe, Convention on Long-Range 
Transboundary Air Pollution. The convention is symbolic of the growing recognition of 
the international character of the long-range transport of air pollution, and is indicative 
of the need for multilateral cooperation in protecting the global environment. 

A comprehensive departmental research program is addressing all aspects of 
the acid rain problem. Typical of the research is a study conducted in the Atlantic 
Provinces indicating that 75% of the sulphate being deposited from the atmosphere onto 
Nova Scotia originates outside the province, while 25% comes from local sources. A 
federal-provincial committee has been established to define the severity of the problem 
in Western Canada. 

By virtue of the powers vested in it by the Clean Air Act, the federal 
government continued its leadership role in the protection of public health against 
hazardous air contaminants. National emission standards regulations for vinyl chloride 
emitted by vinyl chloride and polyviny! chloride manufacturing plants were published in 
Part Il of the Canada Gazette on April 11, 1979 and became effective on July 1, 1979. 

Proposed national emission standards regulations for the control of arsenic 
emissions from gold roasting plants were announced in Part I of the Canada Gazette on 
October 13, 1979. Accompanying the proposed regulations was a socio-economic impact 
analysis (SEIA), the first such analysis for regulations under the Clean Air Act. 

To date, regulations covering five contaminants deemed hazardous to public 
health have been either finalized or proposed under the Act. The other three are for lead 
(from secondary lead smelters), mercury (from chlor-alkali plants) and asbestos (from 
asbestos mines and mills). Enforcement of these latter three regulations continued in co- 
operation with the provinces and agreements regarding viny!] chloride were developed. 

A national emission guideline for the wood pulping industry was published in 
Part I of the Canada Gazette on September 22, 1979. This brings to six the number of 
guidelines developed to date. 

During the fiscal year, the National Air Pollution Surveillance (NAPS) Network 
was further improved. As of March 31, 1980, the system consisted of 548 air monitoring 
instruments at 161 sampling stations located in all of the major urban areas of the 10 
provinces and two _ territories. Forty-three of these stations provide continuous 
monitoring for all five of the most common air contaminants. In addition to the regular 


collection of data, which are published as monthly and annual summaries, a special NAPS 
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study was conducted between July and November of 1979 to monitor particulate sulphate 
and nitrate. 

Analysis of air quality trends for the 1974-78 period, based on NAPS data, 
confirm that pollution levels for most contaminants are generally on the decrease. The 
exceptions are nitrogen dioxide and ozone levels which have not shown any significant 
decrease over this period. 

The federal-provincial survey of fluoride concentrations in the ambient air and 
vegetation of Cornwall Island continued throughout the 1979 growing season and the 
1979-80 winter season. The growing season results indicated another substantial 
reduction in concentrations of particulate fluorides while the concentrations of gaseous 
fluorides were unchanged. 

Comprehensive air quality monitoring and precipitation analyses continued in 
the program to study the local and long-range effects of air pollution resulting from the 
growth of heavy industry around the Nanticoke site in southern Ontario. 

Environment Canada has developed considerable expertise in the analysis of 
toxic substances (trace metals and organic compounds). During the year numerous 
analyses were done for regional, provincial, federal and international agencies for such 
substances as heavy metals, vinyl! chloride, dioxins, PCB's and polycyclic hydrocarbons. 

A broad range of issues and activities related to air pollution were supported 


through technical review and advisory activities. Some of these were the following: 


- participation with National Defence and Energy, Mines and Resources in a technical 
committee to test the capability of a new fluidized-bed combustor for the National 
Defence heating plant at Summerside, P.E.I. to capture sulphur dioxide released 
during coal combustion while maintaining low emissions of oxides of nitrogen; 

- involvement in an International Energy Agency project on the control of nitrogen 
oxides emissions from coal combustion processes; 

- assessment of possible emissions and effects on local air quality in the event of re- 
activation of the Come-by-Chance oil refinery in Newfoundland; 

= contribution to a government-industry task force developing guidelines for the safe 
destruction of polychlorinated biphenyls (PCB's) in cement plants, plasma furnaces 
and diesel engines; 

= participation in the development of instrumentation for the measurement of PCB's 


by a new process called laser optoacoustics; 


iv 
- participation in the review of the environmental impact potential of major develop- 
ments in the regions, including the Quinsam coal development, the Northern Gas 


Pipeline, the expansion of the Vancouver International Airport, the Dow Chemical 


liquid bulk chemical terminal and the Ocelot methanol plant. 


With motor vehicles remaining a major source of urban air pollution and 
consumer of non-renewable energy, federal research and regulations continued their role 


in reducing unwanted tailpipe emissions and minimizing fuel usage by: 


- ensuring compliance with new-car standards. About 40 new vehicles were subjected 
to more than 500 emission tests under controlled driving conditions and 25 were 
tested for fuel consumption verification; 

- gathering more information on emissions from vehicles already in use. Inspection 
projects, conducted in Halifax and Winnipeg in cooperation with the two provinces, 
on more than | 000 vehicles showed that about 75% had excessive emissions; 

- testing vehicle emissions at winter temperatures. Several years of testing have 
shown that modern vehicles achieve the same emission reductions at cold 
temperatures (down to -30°C) as they do in warmer temperatures; 

~ the calling of a technical advisory committee to prepare a guideline on emissions 
from in-use motor vehicles; 

- participating actively in the Interdepartmental Technical Evaluation Committee to 
protect the Canadian public from promoters of fuel-saving devices; 

- testing 2630 samples of lead-free gasoline in the national monitoring program. 


About 5.3% exceeded the allowable lead limit and corrective action was taken. 


A review has begun of the effects of lead from gasoline on the environment 
and public health, along with a socio-economic impact analysis of industries engaged in 
the manufacture of tetraethyl lead, the maintenance of automobiles and the refining of 
lead-free gasoline. 

The department responded to three emergencies associated with air pollutants 
and their effects. These were the release of radionuclides at Three Mile Island, Pa., the 
train derailment and resultant chlorine spill at Mississauga, Ontario, and the train 
derailment and viny] chloride spill in Manitoba. During these incidents, meteorological 
and dispersion information was provided. 

A National Working Group on Atmospheric Radioisotope Releases was 
established to coordinate and evaluate models to determine the environmental impact of 


radionuclide releases in the nuclear fuel cycle. 
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INTRODUCTION 


This report, submitted in accordance with Section 41 of the Clean Air Act, 
covers activities for the period ending March 31, 1980. 

The Clean Air Act, proclaimed November 1, 1971, provides the basis for the 
federal government's air pollution control activities and has three main objectives. The 
first and foremost is to protect the health of the public of Canada from air pollution. To 
this end, federal regulations are promulgated limiting the emission of hazardous pollutants 
such as lead, mercury, vinyl! chloride, asbestos and arsenic from specific industrial 
sectors. The second objective is to promote a uniform approach across Canada in the 
control of other pollutants. To achieve this and to provide appropriate leadership by the 
federal government, the Act enables the issuance of industrial sector guidelines which, if 
adopted by a province as models for legislation, become enforceable by that province. 

The third objective is to make provision for the mechanisms and institutions 
needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that cooperative efforts between provincial and federal authorities are 
required. The Act enables the federal government to enter into agreements with 
individual provinces and allows the establishment of arrangements for the implementation 
of regulations made under the Act; the Act also provides for direct action by the federal 


government when necessary. 


RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act include: 


a) ensuring the development of regulations limiting the emission of hazardous 
substances and guidelines indicating limits to the quantities and concentrations of 
air contaminants that may be emitted from any source; 

b) establishing, operating, and maintaining a system of air pollution monitoring stations 
throughout Canada; 

c) collecting, through the operation of air pollution monitoring stations and from other 
appropriate sources, data on air pollution in Canada and processing, correlating, and 


publishing such data on a regular basis; 
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d) conducting research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and providing consultative, advisory 
and technical services, and information related thereto; 

e) formulating comprehensive plans and designs for the control and abatement of air 
pollution and establishing demonstration projects, and publicizing, demonstrating, 
and making such projects available for demonstration; and 

f) publishing or otherwise distributing or arranging for the publication or distribution 
of information that would serve to inform the public in respect to all aspects of the 


quality of the ambient air and of the control and abatement of air pollution. 


ENVIRONMENTAL PROTECTION SERVICE 


The Clean Air Act is administered within the Department of the Environment 
by the Environmental Protection Service (EPS) through its five regional offices across 
Canada and through the Air Pollution Control Directorate and the Federal Activities 
Branch in Ottawa. A resource summary for the Air Pollution Control Program is shown in 
Tablesl* 


TADEES AIR POLLUTION CONTROL PROGRAM RESOURCE SUMMARY 

Fiscal End of year Goods and Total 
Year strength Salaries ($) services (S$) Capital ($) expenditure 
Ole aieZ 76 900 000 455 000 660 000 2 015 000 
1972-1973 147 P7000 644 000 1 079 000 3 434 000 
1973-1974 151 1 859 000 1 053 000 958 000 3 870 000 
1974-1975 163 ZIDB3 "279 ba077 7210 bRISZ2507; 4 742 996 
1975-1976 176 3 171 686 [E23 15813 827 838 5 231 342 
1976-1977 165 3 069 500 19210300 795 487 520752287 
1977-1978 156 3 411 000 2 024 800 781 800 6 217 600 
1978-1979 147 3 580 000 1 410 000 1 260 000 6 250 000 
1979-1980 146 Br SOOR7.77 imlZ66299 7398395 5 466 471 


Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided among 
three branches. 

The Air Pollution Programs Branch develops and coordinates Canada's National 
Air Pollution Surveillance (NAPS) Program and conducts specific ambient air monitoring 
and source sampling surveys. Nationwide inventories of air contaminant emissions are 
developed and maintained as prerequisites to the national programs of air pollution 
control and abatement, and serve as an effective means of evaluating the success of 
control programs. The Branch does air quality trend analyses, population exposure 
analyses and emission trend analyses for past and future years and also provides data for 
the development of regulations and guidelines. It coordinates the development and 
prescription of National Ambient Air Quality Objectives and is also responsible for 
interservice, intergovernmental and international liaison and coordination. These func- 
tions are performed in three divisions: Surveillance, Pollution Data Analysis, and Program 
Coordination. 

The Abatement and Compliance Branch is primarily concerned with the 
application of proven technology to the capture and containment of pollutants from 
stationary and mobile sources. It is the focal point of engineering and technical expertise 
on air pollution emissions and control and abatement methods. It prepares technical 
assessments, state-of-the-art reviews and industry studies used as the basis for the 
development of air pollution control standards, regulations and guidelines. Government- 
industry task forces, planned, organized and chaired by the Branch, recommend abatement 
technology for use in establishing regulations and guidelines. Major stationary sources of 
air pollution, such as iron and steel mills, non-ferrous smelters, pulp and paper mills, 
thermal power generating stations and incinerators are under the jurisdiction of three 
divisions of the Branch: Mining, Mineral and Metallurgical, Chemical Process Sources, 
and Combustion Sources. Emissions from motor vehicles, ships, locomotives and aircraft 
are the responsibility of the Mobile Sources Division. A fifth division, Fuels, develops fuel 
composition and additive regulations, fuel inventories and emission guidelines for major 
fuel production or refining sources. 

The Technology Development Branch has two primary responsibilities. One is 
to manage a cost-shared program with Canadian industry for the development and 
demonstration of new air pollution control technology and the other is to provide the 


technical and scientific services required by the Directorate. These services include the 
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development and certification of analytical techniques required to support regulations and 
guidelines; the preparation of standard reference materials for analytical laboratories 
across Canada engaged in the analysis of air pollutants; the provision of a computerized 
information service on air pollution control; the editing, publishing and distribution of all 
Directorate scientific and technical reports; the transfer of technical information and 
technology through seminars; and the training of inspectors, analysts and enforcement 
officers in federal, provincial and municipal jurisdictions. These functions are performed 


in three divisions: Control Development, Chemistry, and Publications and Training. 
Environmental Protection Service Regional Offices 


Contact with provincial environmental protection agencies is maintained 
chiefly through the five EPS Regional Offices located in Halifax, Montreal, Toronto, 
Edmonton and Vancouver. Regional Directors provide, within their regions, direction and 
supervision of EPS programs arising from the Clean Air Act together with policies and 
commitments resulting from bilateral and international agreements. They also formulate 
and administer enforcement and other operational programs in accordance with national 


policies and guidelines. 
Federal Activities Branch 


The Federal Activities Branch was established to demonstrate the federal 
government's concern for its own activities. It is Environment Canada's contact on 
pollution matters with all federal departments, agencies and crown corporations. It also 
represents the department in negotiations on environmental matters with any organization 
receiving financial assistance or operating under permits granted by the federal govern- 
ment. It is concerned with the treatment and disposal of waste water, toxic and 
hazardous substances, solid waste management, air pollution and noise for all land and 
off-shore facilities of the federal government. 

Centres for facilitating exchanges between the many organizations that have 
needs and those that have expertise have been established in the EPS Regional Offices. 
Guidelines, technical advice and assistance are arranged through these centres to ensure 
that all new federal projects are examined for possible environmental effects and that 
proper environmental protection measures are incorporated into project designs and 
operations. The Federal Activities Branch is also charged with defining pollution 
problems at existing facilities, developing courses of remedial action and, in consultation 


with other departments, recommending clean-up project priorities. 
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DETERMINATION OF AIR POLLUTION PROBLEMS 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations and the compilation of emission inventories, 
and for providing consultative services to federal or provincial agencies on air pollution 


surveillance. 
Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition is made by determining the sources 
and magnitude of emissions, and by measuring the concentration of contaminants in the 
atmosphere. The latter is accomplished through the NAPS network and ambient air 
quality studies, which are discussed later, the former through the compilation of national 
inventories of air contaminant emissions. Inventories are compiled for the five most 
common air contaminants and for those that are potentially hazardous. 

Inventories of potentially hazardous air contaminants. These inventories deal 
with contaminants that may present a significant danger to human health or the 
‘environment. They aid in defining air pollution problems and assist federal and provincial 
control agencies in developing programs and establishing control priorities. To date, 13 
such inventories have been published. During the review period, data previously collected 
by a consultant were complemented with other data to form the basis for national 
inventories of the sources and emissions of nickel, cobalt, antimony, tin, bismuth, 
chromium, copper, barium, phosphorus, chlorine and hydrogen sulphide. Some of these 
inventories will be compiled and published during subsequent review periods. Inventories 
are updated as new data become available. 

In Quebec, a study to determine what proportion of mercury and arsenic 
emissions in the province arises from the combustion of petroleum fuels was completed. 
Data were obtained by analyzing petroleum samples from refineries. The results for 
mercury, compared with inventory data compiled for 1970, indicate that mercury 
emissions calculated then for the combustion of petroleum fuels were significantly 
overestimated. An updated comprehensive mercury inventory will be compiled by 


headquarters during the next fiscal year. 
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Inventories of common air contaminants. One of the first actions taken after 
passage of the Clean Air Act was to compile and publish a nationwide inventory of air 
contaminant emissions in Canada. The first inventory was an overview for 1970 of air 
pollution problems with respect to the five contaminants most significant in quantity: 
sulphur oxides, particulate matter, carbon monoxide, hydrocarbons and nitrogen oxides. 
The inventory was subsequently updated to provide similar overviews of nationwide 
emissions for 1972 and 1974. A further revision based on 1976 data is being completed 
and will be available in the next fiscal year. At the same time, a 1978 update will be 
initiated. 

The inventory is updated biennially to provide a mechanism to evaluate the 
effectiveness of air pollution control programs in Canada. In addition, it provides vital 
information for the development of air pollution control strategies. 

National Emissions Inventory System. All inventory information about the five 
common air contaminants is stored in the computerized National Emissions Inventory 
System which provides easy retrieval of data and has rapid updating capabilities. The 
inventory information developed for the potentially hazardous air contaminants will be 


added to the system in due course. 
The Long-Range Transport of Air Pollution 


The long-range transport of air pollution is considered the most pressing 
environmental issue facing eastern North America. Consequently Environment Canada 
has assigned highest priority to a research program that has two major objectives. The 
first is to determine the current state of the environment in eastern Canada, before the 
impact of emissions from increased coal-burning in North America is felt. The second is 
to develop a clear understanding of the occurrence and effects of long-range transport of 
air pollution within and into Canada, including geographical extent, severity and socio- 
economic costs. The departmental program has four major components: sources and 
emissions; atmospheric transport, transformation and deposition; aquatic effects; and 
terrestrial effects. 

During the review period, work progressed in the Air Pollution Control 
Directorate on the sources and emissions component of the program. The major objective 
is to identify and quantify the sources, both man-made and natural, and emissions of 
sulphur compounds in Canada in order that the atmospheric transport, transformation and 


deposition aspects of the problem can be adequately studied. A report on natural sulphur 
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emissions was published. Similar studies have been undertaken for nitrogen oxides and 
hydrocarbons, important precursors in the formation of ozone, and for mercury. 

Work continued on the assessment of available control technologies. Through 
a monitoring project undertaken during the fiscal year, particulate sulphate and nitrate 
were measured between July and November at various stations of the NAPS network 
across Canada. These are a major constituent of the pollutant burden carried through the 
long-range transport of air pollution. Data from the survey will be published in the next 
fiscal year. 

EPS continued its project to monitor aerosol sulphate and to determine the 
chemical composition of precipitation at a rural site in Nova Scotia. It is estimated that 
the deposition of atmospheric sulphur, an important acidifying substance, is about 15 
kilograms per hectare per year from sources outside Nova Scotia. This is a value similar 
to that found in Scandinavia where decreases in fish population have been linked with the 
deposition of atmospheric acid. In Nova Scotia, about 80% of the deposition of sulphur is 
by rain and snow. Meteorological analyses indicate that during 1979 an estimated 80% of 
the sulphur carried into Nova Scotia originated in the United States and 20% in Canada. 
In addition to the "imported" sulphur, about 5 kilograms of sulphur per hectare is 
estimated to originate from sources within the province. 

A survey of water quality in lakes in Nova Scotia has shown that acidity has 
increased two to five times during the past 20 to 25 years. The acidity in some lakes has 
reached the point where sensitive species of fish such as salmon and trout would have 
difficulty reproducing. The origin of the increased acidity is not certain, although the 
deposition of acid from the atmosphere is one likely cause. Further large increases in the 
acidity of the lakes can be expected because they have relatively little capacity to 
neutralize additional acid. 

Technical information was provided by EPS at the Alsands Public Hearing on 
long-range transport (acid rain) in order to support the Alberta Environment guideline 
requiring further sulphur dioxide containment. Concern about the environmental 
sensitivity of the Western Canadian Shield resulted in the formation of a federal- 
provincial ad hoc technical committee with the provinces of Saskatchewan and Alberta. 
It was charged with the responsibility of defining the magnitude of the acid rain problem 
in Western Canada and the baseline study program. Public seminars on acid rain were 


held in northern Saskatchewan. 


As a contribution to public awareness, Environment Canada participated in the 
Preparation and presentation of a public seminar on acid rain held in Toronto in November 
1979. 


Air Quality Monitoring 


The National Air Pollution Surveillance Network. Sound planning of an ait 
pollution control program requires a continuously updated knowledge of the nature anc 
extent of air pollution across Canada. The National Air Pollution Surveillance (NAPS: 
network collects data on ambient air concentrations of the most common contaminants oF 
a continuing basis. Short-term surveys are done in response to special requirements. The 
NAPS network, consisting of air monitoring instruments located in major populatior 
centres across Canada, is a cooperative effort of the federal, provincial and municipa 
governments. Data accumulated by the network have permitted the detection of trends ir 
the levels of pollution with changing industrial activity, population density and ail 
pollution abatement progress. Data can also be used in epidemiological studies and in the 
development of air quality objectives. 

As of March 31, 1980 the NAPS network consisted of 548 air monitorin 
instruments at 161 sampling stations located in all of the major urban areas of the I 
provinces and two territories (Figure 1). This extensive coverage includes 43 stations tha 
provide continuous monitoring for all five of the most common air contaminants. At 
additional six stations monitor all but one parameter continuously. Of the 548 instru 
ments, 85 monitor sulphur dioxide, 51 monitor carbon monoxide, 49 monitor nitrogel 
dioxide and 47 monitor ozone, all on a continuous basis. Suspended particulate matter i 
monitored by 115 high-volume samplers operating every sixth day over a twenty-fou 
period. 

Technical assistance was provided to provincial and municipal network opera 
tors by regional and headquarters personnel on maintenance and repair of NAP 
monitoring equipment. This assistance included coordinating warranty and normal repai 
requirements with the equipment suppliers, the upkeep of a spare parts inventory fo 
minimizing instrument downtime, the provision of essential preventive maintenanc 
supplies, operator training and the repairing of failed instruments either in the field or a 
headquarters. 

The NAPS stations in the National Capital area, in the Halifax-Dartmout 
area and in the Yukon and Northwest Territories were operated by EPS regional an 
headquarters personnel. All others are operated by the provinces and municipalities. 

During the fiscal year, 10 new photometric ozone instruments were deploye 
in the network. Two new stations, in Ottawa and Saint John, N.B., were upgraded by th 


addition of continuous monitors for all five major pollutants. 
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The implementation of a complete quality assurance program for data 


produced by the NAPS network received priority during the review period. In order that 


air monitoring data be useful for regulatory, health assessment and trend determinatior 


purposes, it is essential that they satisfy objectives for representativeness, accuracy, 


precision and completeness. A "Quality Assurance Plan" was adopted and implementatior 


begun during the fiscal year. The regular calibration program was combined with newly 


outlined projects in order that all aspects of the air monitoring data collection process be 


performed under the umbrella of a quality assurance program. 


During 1979-80, the NAPS quality assurance program comprised the following 


activities: 


li 


Analysis, and distribution to all operators, of nitric oxide, carbon monoxide and zer¢ 
air compressed gases and sulphur dioxide sources. This activity ensures the 
standardization of field calibration materials throughout the network. 

Fifteen complete calibration systems were provided to cooperating agencies. Thes¢ 
devices allow routine multi-point calibrations to be performed for all continuous ga: 
analyzers. The cooperating agencies have all implemented routine multi-poin 
calibration programs and now routinely report the calibration results done ot 
monitors in the NAPS network. 

A performance audit program was introduced and 32 stations, covering all th 
provinces, were audited. The program consisted of verifying the NAPS monitors by 
introducing audit control standard gases into the sampling and analysis systems ant 
monitoring the system output. The auditors were chosen from EPS headquarters 
ensuring a uniform independent audit service to all provincial and regiona 
operators. 

In the 1979-80 audit program, 20 out of the 115 high-volume samplers were verified 
Eight of the 20 proved to be unsatisfactory. Twenty-eight out of 85 sulphur dioxid 
monitors were audited and five proved to be unsatisfactory; 16 out of 49 nitrogel 
dioxide monitors and 16 out of 47 ozone monitors were audited and two of each wert 
unsatisfactory. Of the 51 carbon monoxide monitors, 21 were audited and al 
passed. 

Comprehensive site documentation information for all major NAPS stations wa 
collected. This information will be published to aid all data interpretatiol 


activities. 
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Ds The new photometric ozone monitors purchased for the network were put through an 
acceptance testing program and instruments requiring warranty service were 


immediately repaired before installation in the field. 


A program to evaluate and improve the quality of lead measurements in the 
NAPS network was carried out by headquarters. 

NAPS air quality data are sent to Ottawa every month by the cooperating 
agencies for compilation. A NAPS annual summary and twelve NAPS monthly summaries 
are published each year. Data from the annual summaries, updated to 1979, on suspended 
particulates and carbon monoxide are given in Tables 2 and 3 for selected stations in the 
network. Monthly summaries are published within five months of data collection. 

A study of filter media for high-volume samplers to evaluate the suitability of 
various filters for the measurement of ambient airborne sulphates and nitrates on a 
routine basis throughout the network continued. 

A program was undertaken to assess the performance and operating charac- 
teristics of commercially available nitrogen oxide monitors. There are about 50 such 
monitors in the NAPS network. It will be necessary to begin replacing them in the near 
future and the choice of instrument will be guided by the results of the evaluation. 

A study of sulphur dioxide sampling losses using various sampling line 


configurations to the sulphur dioxide monitor was completed. The study indicated that 


corrective action had to be taken at a number of NAPS stations to increase the 


monitoring accuracy for sulphur dioxide. 

A project to study the accuracy of certification of commercial gas mixtures in 
cylinders and the stability of these gases in storage was begun. These gases are to be 
measured at regular intervals over a period of 18 months. 

A field station for the evaluation of air monitoring devices under realistic and 
typical conditions has been set up in the Ottawa area. 

Headquarters staff provided laboratory support to NAPS agencies by analyzing 
1076 samples for lead, 733 for sulphate, and 733 for nitrate. An internal quality control 
program was instituted for lead analysis. 

Two newsletters giving up-to-date information on Ambient Air Pollution 
Monitoring were published during the fiscal year. These newsletters are sent to some 100 
operators and technical personnel associated with ambient air pollution monitoring in 


Canada. 
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TABLE 2 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES -- SELECTED SITES 


Annual geometric mean 
(micrograms per cubic metre) 


Location 1974 Ike WS) 1976 1977. = 1978 1979 
St. John's, Duckworth & Ordinance 51 49 50 * 37 45 
Charlottetown, 56 Fitzroy 49 43 44 39 SZ 43 
Halifax, N.S. Tech. College 47 52 49 47 42 39 
Sydney, County Jail 68 * 73 bys; 52 57 
Fredericton, York 46 43 D2 52 47 
Saint John, 110 Charlotte 60 55 Dy) 62 57 58 
Montreal, 1212 Drummond 128 101 78 74 76 76 
Montreal, Duncan & Décarie 167 136 112 99 121 141 
Montreal, 2900 boul. Concorde 68 59 62 63 
Hull, Gamelin & Joffre * 4] 38 
Quebec, Parc-Autos Paquet-Laliberté 104 103 85 * 76 89 
Sherbrooke, Wellington & Albert * 54 % * * 
Chicoutimi, 222 Racine i3 68 
Rouyn, Hotel de Ville * oI 32 
Trois-Rivieres, Hart & Ste-Cécile 72 51 89 71 
Arvida, Powell & Hoopes "a 66 78 
Tracy, Garneau & Rte 132 56 56 45 
Shawinigan, Frigon & Laval a 147 137, 
Ottawa, Slater & Elgin 91 Vd, 60 63 56 55 
Windsor, City Hall 22 80 76 83 79 74 
Kingston, Queen's University * 42 38 36 30 24 
Toronto, 67 College 81 TAN 63 67 65 78 
Toronto, Lawrence & Kennedy 65 58 60 67 
Toronto, Elmcrest * 49 * 61 
Hamilton, Barton & Sanford 105 98 101 85 * 96 
Sudbury, 19 Lisgar 55 50 46 44 48 51 
Sault Ste. Marie, 550 Queen St. W. 62 * 
Thunder Bay, 14 Algoma 60 54 * 49 42 39 


*Insufficient data available to calculate valid annual geometric mean concentrations. 


mi ABLE 2 
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NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 


SUSPENDED PARTICULATES -- SELECTED SITES (Continued) 


Location 


London, King & Rectory 
Sarnia, Front 

Peterborough, 500 George 
Cornwall, Memorial Park 

St. Catharines, North & Geneva 
Brantford, Dalhousie & Queen 
Kitchener, Edna & Frederick 
Oakville, Rebecca & Woodside 
Winnipeg, Jefferson & Scotia 
Winnipeg, 65 Ellen 

Brandon, |1th & Princess 
Regina, 12th & Smith 
Saskatoon, 4th Ave. & 23rd St. 
Moose Jaw, Fairford & Ist Ave. 
Prince Albert, 1257-lst Ave. E. 
Edmonton, 100 St. & 102 Ave. 
Calgary, 316-7th Ave. 

Red Deer, 4747 50th 

Medicine Hat, 770 Ist St. SE 


Lethbridge, 13th St. & 9th Ave. S. 
Yellowknife, 50th Ave. & 51st St. 


Vancouver, 970 Burrard 
Victoria, 1106 Cook 
Kamloops, 301 Seymour 
Whitehorse, Federal Bldg. 


*Insufficient data available to calculate valid annual geometric mean concentrations. 


Annual geometric mean 


1974 


92 


85 


197) 


73 


117 
125 


vyZ 


1976 


64 


91 


137) 
111 


51 


(micrograms per cubic metre) 


Loe, 


62 


MZ 


61 


1978 


73 


62 


1979 


77 
67 
60 
ey 
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TABLE? NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE -- SELECTED SITES 
Annual arithmetic mean 


(parts per million) 


Location 1974 0375 1976 1977 97s 197 


Halifax, Barrington & Duke 1.4 jb) 1.6 
Montreal, 1125 Ontario ZED 2.4 Zt 23 Ot Zea 
Montreal, 677 Ste-Catherine, W. * 5.4 4.3 3.6 3.4 
Montreal, Peel & Maisonneuve * Bt 3a 
Quebec, 155 Dorchester S. * 2.4 2 * ear Les. 
Ottawa, Slater & Elgin Sh Syl 28) Zane 2.4 2a 
Ottawa, Rideau & Wurtemburg 0 0.9 0.5 1.0 
Windsor, 471 University Bel 4.8 * 2eZ 2aZ 2.4 
Toronto, 67 College* ** 1.9 eg) real 2.8 BS, 3.9 
Toronto, Lawrence & Kennedy * Fags | 2.4 i: Za [2 
Toronto, Elmcrest i.0 ice) 26 L34 
Hamilton, Barton & Sanford 2.0 i> 1.4 1.4 * lee 
Sudbury, Ash * * 1.0 0.8 <0.5 <0. 
London, King & Rectory 10 1.5 IgA bad 0.9 <0. 
St. Catharines, North & Geneva * Le On 0.9 
Kitchener, Edna & Frederick * * 1.4 1.0 
Oakville, Rebecca & Woodside 1/6 1.6 ig 
Winnipeg, 65 Ellen sz 1.1 
Winnipeg, Jefferson & Scotia OS, 0.8 OF? 0.7 
Regina, 1620 Albert * 0.8 
Edmonton, 10255-104th St. 20 2.0 3:2 
Edmonton, 127 St. & 133 Ave. 1.6 io eg) is, 1.8 
Calgary, 620-7th Ave. SW Sheil Te) Penh Par) 2eS et 
Calgary, 39 St. & 26 Ave. NW Ibe) WAS) 1.4 122 1.0 
Vancouver, 2294 West 10th Ave. 236 * * Weat/ * 1a 
Vancouver, 250 West 70th Ave. ie * ed ge: 3 lia 
Victoria, 1106 Cook Z 1.8 * hee 1.6 
* Insufficient data available to calculate valid annual arithmetic mean concentrations. 


** Station terminated. 
¥*** Sampling height in 1977 was 3 metres above ground; in previous years, 20 metres. 
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Air Monitoring Surveys. During the review period, EPS again conducted a 
number of air monitoring surveys. Participation usually involved supplying equipment and 
technical assistance in the operation and calibration of air monitoring equipment. 

The survey undertaken by EPS and the Ontario Ministry of the Environment to 
monitor fluoride concentrations in the ambient air and vegetation of Cornwall Island 
continued throughout the 1979 growing season and the 1979-80 winter season. The 
growing season results indicated another substantial reduction in concentrations of 
_ particulate fluorides in the ambient air while the concentrations of gaseous fluorides were 
unchanged. The source of the fluoride emissions is an aluminum smelter in New York 
State. The results of the surveys are presented regularly to the International Joint 
Commission, as the problem is an important element of the bilateral negotiations 
concerning the transboundary flow of air pollution. The studies will continue through the 
1980 growing season. 

In accordance with the Canadian Public Health Association Task Force's 
recommendations and based on the federal government's concern for the health of the 
local population, the arsenic monitoring program in Yellowknife continued. Arsenic 
concentrations in both suspended and settleable particulates were monitored. Results 
continue to indicate the presence of low concentrations of arsenic in the ambient air 
around Yellowknife. 

A survey was conducted in Uranium City, Saskatchewan, from July to October, 
| 1978, to measure concentrations of specific radio-isotopes in both suspended and 
settleable particulates in the ambient air. An interim report has been prepared. 

EPS continued to participate in the Nanticoke Environmental Monitoring 
Program. The growth of heavy industry in the Nanticoke area of southern Ontario has led 
to an increase in emissions of air contaminants. The local and long-range effects of the 
air pollution are under study and comprehensive air quality monitoring and precipitation 
analyses are being carried out. EPS is represented on management and _ technical 
committees on which there are also participants from the Ontario Ministry of the 
Environment, Ontario Hydro and industry. The study will probably continue for several 
years. 

In Whitehorse, Yukon, EPS continued to monitor the ambient air for concen- 
trations of the automobile-related contaminants during the winter season. In response to 
a request by Environment Quebec, EPS participated in a study to measure and evaluate 
emissions from the Tricil incinerator at Ville Mercier. This incinerator is used for the 


destruction of liquid wastes. Analyses were carried out on chlorides, particulate matter 
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and certain heavy metals such as iron, zinc, lead, magnesium, sodium, copper, chromium 
and aluminum. 

As a result of community concerns over coal dust emissions from trains 
passing through Agassiz, B.C., EPS installed and maintained a small ambient air 
monitoring system in a residential area contiguous to the rail line in order to evaluate 
pollution levels. Federal-provincial cooperation has also begun in a study of the emission 
problem likely to occur with the increase in coal transportation throughout the country. 

Activities in support of ambient air monitoring continued. In British 
Columbia, EPS participated in a provincial committee formed in 1978 to investigate the 
potential impact of fugitive coal dust emissions from the proposed Ridley Island coal 
terminal on a nearby pulp mill. The mill owners are concerned about the potential 
contamination of their final pulp products by the coal dust. A report on the expected coal 
contamination impact, and a report presenting recommendations on air pollution controls 
for the terminal and rail cars were drafted. 

EPS collected information on the grain handling industry in British Columbia 
including operating plants, existing air pollution control technology, and applicable 
provincial emission requirements. It also participated in a B.C. Waste Management 
Branch study of controls necessary for fluoride emissions from the Alcan aluminum 
smelter at Kitimat. 

Assistance was provided in the implementation of surveys for particulate lead 
in the vicinity of secondary lead smelters in Winnipeg. Also begun was a review of the 
Saskatchewan Department of the Environment licence for the Saskatchewan Power 
Corporation Poplar River project; meetings were attended to evaluate the continuous 
emission and ambient monitoring program and information exchange mechanisms between 
Canada and the United States. Monitoring equipment was loaned to the province to 
complete the ambient monitoring network. 

A number of major energy-related projects were reviewed from the perspec- 
tive of the long-range transport (transboundary) of air pollutants and the environmental 
impact with respect to federal lands and interests. These included the Esso Cold Lake 
(heavy oil), Alsands (tar sands) and Key Lake (uranium) proposals. Environmental impact 
assessment documents were examined, the local and long-range impacts were evaluated 
and the capability of control technology was determined. Advice was provided to the 
Cold Lake Tribal Administration regarding the need for an ambient monitoring program 


and the nature of the environmental impact on the Indian reservation. 
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EPS advised Health and Welfare Canada on ambient air monitoring for 


_ hydrogen sulphide and sulphur dioxide at the Blueberry River Indian Reserve and the Gold 


River Indian Reserve, both in British Columbia. For the latter, monitoring equipment was 
loaned to Health and Welfare and assistance was provided on site selection and equipment 


installation; continued assistance is being given through air sample analysis. Assistance 


_was given to the Yukon District Office in reviewing air quality data from Cassiar 


_ Asbestos Corporation's monitoring project on fugitive asbestos fibre emissions from its 


abandoned mining/milling plant. 

Environment Canada has developed considerable expertise in the analysis of 
toxic substances (metals and organic compounds) and during the year undertook numerous 
chemical analyses and special studies. Assistance to and collaboration with regional 
laboratories and other directorates within EPS included the analysis of seven samples for 
dioxins; the analysis of 15 iron ore samples for mercury; the preparation of 50 standards 


for the collection of benzene in ambient air; and the analysis of samples from a PCB spill 


_in Winnipeg and the provision of standards. 


Assistance to the provinces included: collaboration with six other agencies in 


a program of method development and quality assurance for the measurement of smelter 


emissions (province of Manitoba); analysis of 200 ambient air samples for heavy metals 
(provinces of Saskatchewan and New Brunswick); participation with eight other groups in a 
study of method development and quality assurance for heavy metals in ambient air 
(province of Ontario); quality control study for lead and benzpyrene in ambient air 
(province of Alberta); analysis of ambient air samples for heavy metals (New Brunswick); 
and assistance in emergency operations after a vinyl chloride spill by providing standards 
and arranging shipments of sampling equipment (province of Manitoba). 

Assistance to other services, other federal departments and foreign agencies 
included: collaboration in two quality assurance studies for the determination of arsenic, 
selenium and mercury in water and sediments; analysis of vinyl chloride in tiles of 
Canadian Navy vessels; assistance in a study of lead in RCMP firing ranges; determination 
of polycyclic hydrocarbons; participation in two quality assurance studies for the 
determination of sulphate and nitrate in ambient air; participation in a quality assurance 
study to determine the reliability of commercial analysis for toxic metals in coal; in 
another study the concentration of benzpyrene in 45 different coals was determined. 

Calibration services were provided to a number of different agencies at all 
levels of government. Particulate samplers or reference devices for these have been 


calibrated for Health and Welfare Canada's radioactive particulate sampling network and 
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for various provincial or municipal agencies. Reference gases have been certified for 


Transport Canada and Health and Welfare Canada. 


General. An instrument to continuously monitor mercury in chlor-alkali plants 
was developed and several models were constructed and used on a trial basis at 
STANCHEM (Beauharnois). Methods are also being developed to determine separately 
different species of mercury in ambient air (different species differ in their toxicity). 


The method for the determination of lead in ambient air is being revised. 
DEVELOPMENT OF AIR POLLUTION CONTROL MEASURES 


Regulations for Stationary Sources 


Section 7 of the Clean Air Act empowers the Governor in Council to prescribe 
national emission standards for air contaminants that constitute a significant danger to 
human health. The Air Pollution Control Directorate consults with the Health Protection 
Branch of Health and Welfare Canada to obtain advice on the potential health hazards of 
such contaminants. To date, Health and Welfare Canada has recommended action to 
control lead, mercury, asbestos, viny! chloride and arsenic. 

Vinyl Chloride. Vinyl! chloride is a colourless gas and a proven human 
carcinogen for which no safe human exposure level has been established. Health and 
Welfare Canada has recommended that, as a public health protection measure, vinyl 
chloride emissions from stationary sources in Canada be controlled and maintained at the 
lowest possible level. Accordingly, Environment Canada initiated action in 1975 to 
regulate vinyl chloride emissions from polyvinyl chloride manufacturing and vinyl chloride 
manufacturing operations which account for 89% and 10%, respectively, of vinyl chloride 
emissions in Canada. In 1977, proposed regulations were announced in the Canada 
Gazette. The amended regulations incorporating comments received in response to the 
proposal were published in the Canada Gazette on August 26, 1978. Additional comments 
were received but did not result in further changes to the final regulations which were 
published in Part II of the Canada Gazette on April 11, 1979. The regulations, entitled 
"Regulations prescribing national emission standards for vinyl chloride emitted by viny] 
chloride and polyvinyl chloride plants", became effective on July 1, 1979. The EPS 
regional offices have developed implementation agreements with the provincial govern- 


ments and implementation activity is proceeding. 
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A recommended code of operating practice was published in the Canada 
Gazette on August 26, 1978. It is expected that adherence to the regulations and the code 
will reduce vinyl chloride emissions by approximately 95%. The standard reference 
method for the measurement of vinyl chloride emissions from the regulated sources was 
published in June 1979. 

Arsenic. The major sources of emissions of arsenic into the atmosphere are 
the gold roasting industry, the iron-ore processing industry and the non-ferrous primary 
metallurgical industry. 

During the review period, proposed regulations concerning the emission of 
arsenic from the gold roasting industry were published in Part I of the Canada Gazette. 
The industry study report was published and the standard reference method for the 
measurement of arsenic emissions from the industry will be published early in the next 
fiscal year. EPS cooperated with two of the four gold mining operations using roasters in 
studies to assess the ability of the companies' control facilities to meet the limits stated 
in the proposed regulations. The socio-economic impact analysis (SEIA) for these 
regulations, the first such analysis carried out for regulations under the Clean Air Act, 
was completed and made available to the public. The purpose of the SEIA was to assess 
the effects the proposed regulations will have on the industry and the economic and social 
structures of the communities where the companies are located. The public may 
comment on the SEIA and the proposed regulations, and after review of these comments 
the regulations will be promulgated, likely in the next fiscal year. 

Asbestos. Work continued on the development of national emission standards 
regulations for asbestos manufacturing operations. These will be completed in the next 
fiscal year. EPS updated its inventory of such operations in the Pacific region and copies 
of the proposed federal regulatory emission requirements were transmitted to the 
companies and provincial agencies for their review and comment. The industry study on 
asbestos manufacturing operations in Canada will be published in the next fiscal year. 

Lead, Mercury and Arsenic. The non-ferrous smelting industry in Canada is a 
major source of emissions of lead, mercury and arsenic. Work continued on the 
development of regulations to limit these emissions. The standard reference method used 
for measuring lead emissions from secondary lead smelters has been successfully applied 
to the non-ferrous smelter industry. Four stack-test surveys were conducted and a paper 
dealing with the method was published in a technical journal. The proposed method for 
mercury was field-tested and further refinements were found to be necessary. A paper on 


this method was also published. The proposed arsenic method was field-tested at a copper 
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smelter and a copper-zinc smelter. Further testing will be done in the next fiscal year. 


Work continued on the assessment of control technologies in the industry. 
Regulations for Mobile Sources 


With the passage of the Motor Vehicle Safety Act the federal government 
initiated a program to combat air pollution from all new motor vehicles manufactured ir 
or imported into Canada starting with 1971 models. Transport Canada was made 
responsible for the administration of the Motor Vehicle Emissions Regulations anc 
Environment Canada for the execution of the required compliance testing and for the 
provision of technical advisory services in support of the regulations. 

To achieve significant reductions at low cost, the federal government, in the 
past, followed the policy of paralleling U.S. motor vehicle emission regulations. As © 
result, by meeting standards of 3.4, 39.0 and 3.0 grams per mile (CVS test procedure) fol 
hydrocarbons, carbon monoxide and oxides of nitrogen, respectively, 1973-74 model car: 
were emitting only about one third as much as uncontrolled vehicles. The Canadiar 
standards for 1975 were established at 2.0, 25.0 and 3.1 grams per mile (CVS-CH tes! 
procedure) for hydrocarbons, carbon monoxide and oxides of nitrogen, respectively. If 
July, 1978, Transport Canada announced that these standards, which reduce emissions tc 
about 72% of uncontrolled values, will remain the same through the 1984 model year 
Corresponding U.S. standards for 1981 and later require about 95% control. A nev 
standard designed to limit carburetor maladjustment on in-use vehicles is now expectec 
for the 1982 model year. To facilitate the tuning of motor vehicles with respect t 
emissions, new labelling requirements are also being considered. 

A new standard and test procedure has been prepared for evaporative 
emissions of gasoline from light-duty vehicles which parallels the standard and tes 
procedure promulgated in the United States for the 1978 model year. It should be 
promulgated by Transport Canada for implementation on 1982 models. 

The official test for emissions is done at a standard temperature of abou 
20°C. Several years of research testing at more typical Canadian temperatures (down tc 
~30°C) have indicated that modern vehicles are achieving equivalent emission reduction: 
at these colder temperatures. At the same time the fuel economy of the modern vehicles 
due to more sophisticated engine controls, is three to four times less sensitive to col 


weather than that of earlier models. 
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Regulations Relating to Fuel Composition 


Sections 22 through 26 of the Clean Air Act provide for the regulation of fuel 
composition and fuel additives and for the necessary administrative procedures to reduce 
emissions of air pollutants when fuels are burned. To develop appropriate limits for 
Section 22 of the Act, regulations have been developed to obtain the required information 
on the current composition of petroleum fuels, including sulphur content, and on their 
additives and the impurities in crude oils. The Fuels Information Regulations, No. 1, were 
published in Part II of the Canada Gazette on August 10, 1977. An amendment to the 


regulations was published in the Canada Gazette during the review period. 
Guidelines for Stationary Sources 


Section 8 of the Clean Air Act makes provision for the federal government to 
publish national emission guidelines indicating the quantities and concentrations in which 
any air contaminant should not be emitted into the ambient air from sources of any class, 
stationary or otherwise. Each guideline consists of a document specifying emission limits 
for new sources and an industry study report in which available emission control strategies 
for existing sources are assessed. The technical review and assessment of control 
strategies is done by committees of representatives from federal and provincial govern- 
ments and industry. The limits specified in the guidelines can become enforceable if they 
are prescribed by other regulatory agencies (provinces or municipalities) as standards or 
requirements. Guidelines have been published for the cement industry, the asphalt paving 
industry, the coke oven industry, arctic mining operations, the wood pulping industry and 


for packaged incinerators. 


Packaged Incinerators. National emission guidelines for new packaged 
incinerators were published in Part I of the Canada Gazette on November 25, 1978. 

The term packaged incinerator is used to describe a prefabricated unit that 
burns up to 900 kg/hour of solid waste at the site where the waste is generated. 
Industrial, commercial and institutional establishments in every province use these units 
to dispose of waste containing paper, furniture, food, animal products and pathological 
remains. There are over 10 000 such units in Canada and they consume approximately 
half of the solid waste incinerated in Canada. 

Packaged incinerators can be a significant cause of local pollution and 
nuisance complaints. The major contaminants emitted by them are particulate matter, 
sulphur dioxide and hydrogen chloride. The guidelines specify emission limits for 


Particulate matter and plume opacity based on the use of new incinerator technology 
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which reduces emissions by approximately 50% compared with older installations. 
Emission limits for sulphur dioxide and hydrogen chloride were included in the guideline to 
control these emissions from incinerators burning waste with significant quantities of 
rubber or polyviny! chloride. 

The draft standard reference method for hydrogen chloride emissions from 
packaged incinerators was tested in Montreal. Modifications and revisions were found to 
be necessary before the method can be published. 

Wood Pulping Industry. National emission guidelines for new kraft pulping 
plants, new sulphite pulping plants and new steam-producing combustion facilities 
associated with these plants were published in PartI of the Canada Gazette on 
September 22, 1979. 

The guidelines specify emission limits for particulate matter, total reduced 
sulphur (TRS) compounds and sulphur dioxide. New kraft pulping plants constructed to 
meet the guideline emission levels will have particulate emissions reduced by 70% from 
the average emissions reported by existing plants for the years 1973-74. Similarly, TRS 
emissions will be reduced by over 90%. Sulphur dioxide emissions from new sulphite 
pulping plants will be less than 50% of those reported from existing plants. New steam- 
producing combustion facilities associated with pulping plants will have particulate 
emissions reduced by over 60%. 

The TRS standard reference method was completed and reviewed by the pulp 
and paper industry task force. 

Residential Heating. A comprehensive report on residential heating in Canada 
was published. The report discusses the types of units used, the fuels burned, and the air 
pollution emissions. Ways to minimize emissions are recommended. 

Ferrous Foundries. The industry study report on the ferrous foundry industry 
was published. A guideline recommending emissions limits for the industry may be 
published in the next fiscal year. 

Thermal Power Generation. The standard reference method for determining 
the concentration of nitrogen oxides in stack gases from combustion sources was 
published. The industry study report on particulate emissions from steam-powered 
stations will be published early in the next fiscal year. 

Petroleum Refineries. Preparation of the industry study report on petroleum 
refining and identification of emission limits continued. The draft of the standard 


reference method for carbon monoxide emissions was completed. 
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Natural Gas Processing. The development of recommended emission limits for 
this industry sector continued. The associated industry study report is expected to be 
published in the next fiscal year. 

Other Industry Sectors. The emission guideline and the background report on 
the iron and steel industry were completed and will be published in the next fiscal year. 
The fertilizer industry was reviewed and a draft report incorporating information provided 
by the industry was completed. A report on the surface coatings industry was reviewed to 
determine the need for further study of the industry. Work continued on the development 
of emission limits for sulphur dioxide from non-ferrous smelters; emission tests were done 
at a copper smelter. A study of sulphur containment technology for the non-ferrous 
metallurgical industry will be published early in the next fiscal year. Work in this area is 
being done in conjunction with the control program for the long-range transport of air 
pollution. Standard reference methods for the collection and analysis of eight metals 
(copper, zinc, nickel, iron, cadmium, selenium, antimony and bismuth) released from the 


same industry were tested in the laboratory and in the field. 
Guidelines for Mobile Sources 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. The Act does, however, address itself to mobile 
as well as stationary sources under its general provisions for air quality objectives, air 
quality monitoring and surveillance, vehicle emissions, fuel composition regulations and 
federal-provincial cooperative programs. 

Although the control of emissions from in-use motor vehicles is outside federal 
jurisdiction, the very high concentrations of air pollutants emitted by badly maintained 
vehicles are of great concern. Two projects were carried out in support of the program to 
develop guidelines for the control of in-use vehicle emissions. In Halifax, the Nova Scotia 
Department of the Environment, the Nova Scotia Technical College and EPS cooperated 
in a survey in which about 600 automobiles were tested and, if possible, minor adjustments 
were made to improve fuel economy and reduce emissions. An estimated average saving 
of 16% in fuel costs and reduced air pollution emissions resulted when carburetor 
adjustments were made. A similar test of over 500 cars was conducted in Winnipeg by the 
province, the Manitoba Motor League and EPS. Only about 27% of the cars had 
Satisfactory pollution levels. Carburetor adjustments led to improved performance in fuel 
economy and emissions control. The Winnipeg survey determined that some drivers were 


using regular or premium leaded gasoline in cars designed for lead-free, with the result 
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that emission control equipment failed to function properly. Overall results from the two 
surveys confirmed results from similar inspection projects in Vancouver, Edmonton, 
Calgary, Ottawa and Montreal. 

A program to review and evaluate compulsory emission inspection systems 
used in Canada, the United States and several European countries is continuing. During 
the fiscal year, a Federal-Provincial Industry Technical Advisory Committee was called to 
formulate a national guideline for the control of emissions from in-use motor vehicles. 


This guideline should be completed in the next fiscal year. 
IMPLEMENTATION OF AIR POLLUTION CONTROL MEASURES 


Implementation of Regulations for Stationary Sources 


Secondary Lead Smelters. National Emission Standards Regulations for 
Secondary Lead Smelters were promulgated in Part II of the Canada Gazette on July 28, 
1976 and became effective on August 1, 1976. They were amended during the review 
period to incorporate the use of the modified standard reference method for the 
measurement of emissions of lead and particulates, which was published during the review 
period. 

Enforcement monitoring by the EPS regional offices continued. There are nine 
plants in the Pacific region, all located in, and operating under permits of, the Greater 
Vancouver Regional District, the agency in charge of enforcement. Visits were made to 
the four largest plants, all of which were found to be in compliance. Alberta Environment 
has licensed all three plants in Alberta. Three plants in Manitoba were inspected by EPS 
representatives and two were tested for lead emissions. Ambient air monitoring 
equipment was loaned to the province for evaluating air quality near the smelters and on 
the basis of preliminary results the plant inspection program has been stepped up. EPS 
cooperation with the Ontario Ministry of the Environment resulted in a detailed 
assessment of 31 plants in the province. Two of the plants were considered clearly out of 
compliance and stack emission tests from them are being reviewed by the province. One 
of the largest smelters in Ontario was placed under a control order by the province, a 
move expected to reduce emissions substantially and ensure the plant's full compliance 
with the federal regulation by December 1980. In Quebec, 12 plants were visited and 10 
found to be in compliance. The other two were temporarily closed down in order to effect 


the changes necessary to reduce emissions. An emission test at the only smelter in the 
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Atlantic Region showed that the blast furnace was in compliance; other sources are as yet 
not controlled but are under discussion with the company. 

Mercury Cell Chlor-Alkali Plants. National Emission Standards Regulations 
for Mercury Cell Chlor-Alkali Plants were promulgated in Part II of the Canada Gazette 
on July 27, 1977 and became effective on July 1, 1978. 

) The only plant in British Columbia completed its implementation of extensive 


control measures and an amended permit issued to it by the province reflects federal 
regulatory requirements. Emission tests showed some processes to be in compliance. 
‘Emissions from the cell room area are not accurately known, however, owing to 
| difficulties in testing this source. Results of a study carried out by the company are 
expected in the next fiscal year. 

The only chlor-alkali plant in the Prairie Provinces has switched to the 
-membrane cell process and mercury emissions have therefore been eliminated. Tests 
conducted at the only facility in Ontario indicate its emissions to be within federal limits. 
The company is continuing to monitor its operations. Out of four plants in operation in 
Quebec when the regulations took effect, only one is now operating. It was found to be in 
compliance according to a plant inspection. Both plants in the Atlantic Region were in 
compliance. Despite an explosion in the hydrogen stack control device of the plant in 
Dalhousie, New Brunswick, the situation was rectified and total plant emissions were 
contained within the allowable limit. 

Vinyl Chloride and Polyvinyl Chloride Plants. National Emission Standards 
Regulations were promulgated in Part II of the Canada Gazette on April 11, 1979 and 
became effective on July 1, 1979. 

One vinyl chloride and one polyvinyl! chloride plant have been licensed by the 
province of Alberta. Both plants are reporting emission information regularly to the 
province. Of the three applicable operations in Ontario, two have committed themselves 
to schedules that should bring them into compliance with the regulations in the next fiscal 
year. The status of the third is under review by the province and EPS. In Quebec, EPS is 
cooperating with the province on the implementation of the regulations. During the fiscal 
year a demonstration was conducted at the B.F. Goodrich plant at Shawinigan to 
demonstrate the techniques of sampling and analysis to EPS and plant personnel and 
provincial representatives. The Goodrich plant is the only Quebec plant affected by the 
regulations. 

Asbestos Mining and Milling Operations. National Emission Standards 


Regulations for Asbestos Mines and Mills were promulgated in Part II of the Canada 
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Gazette on July 13, 1977 and took effect on December 31, 1978. An amendment to the 
regulations to include dry drilling operations was published on April 4, 1979 and took 
efiectiulyaleelI79, 

Enforcement programs, developed by the provinces concerned in collaboration 
with EPS, were continued during the review period. Installation of all air pollution 
controls was completed at the one applicable plant in British Columbia despite a 
prolonged work stoppage in the previous fiscal year. The plant is, for the most part, in 
compliance although the confirmation of source testing data on some processes is still 
pending. 

There are no plants in the Prairie Provinces or Ontario subject to the 
regulations. In Quebec, 47 emission sources (out of a total of 150) were sampled, in the 
presence of inspectors, in the province's nine plants. In general the standards are being 
met by these sources. Five processes are affected by the regulations: primary dry 
drilling; crushing; drying; milling; and dry rock storage. Further sampling will be done in 
the next fiscal year to ensure that all processes conform to the regulations. 

An extensive pollution control program at Advocate Mines in Baie Verte, 
Newfoundland is nearing completion. Emission testing of asbestos fibres emitted from the 
dryer and the primary and secondary crushers showed that these sources were in 
compliance with the regulations. 

The Air Pollution Control Directorate purchased a new microscope system for 
counting asbestos fibres. Preliminary evaluation of the unit in the laboratory produced 
promising results and a proposal was developed to test it more vigorously. Staff also 
attended meetings of the fibre definition committee of the American Society for Testing 
and Materials. 

Other Activities. A draft of the quality assurance program for particulate 
testing was drawn up, and revisions are being made. The program is being applied to all 
work done on reference method development to ensure that data gathered are of the best 
quality. All survey data for the past three years have been put on tape and have been 
analyzed using the random error analysis computer program. This program indicates 
random variations in the emission rate for various parts of the particulate sampling train. 
A sample conditioning system and continuous monitor for total reduced sulphur was 
evaluated in the laboratory and is now undergoing extensive field testing at a kraft pulp 


mill. 
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A draft of a modified set of procedures for calibration of the various 
components of the particulate test train was drawn up and revisions are being made to the 


_ document. 
_ Implementation of Fuels Regulations 


Leaded Gasoline Regulations. Refineries have been submitting quarterly 
reports to Environment Canada since September 1974 on the quantities of lead being 
added to gasolines at each refinery. In‘1979, 26.3 million pounds of lead were added to 
_ the premium and regular leaded gasolines. This represents a decrease of approximately 
0.6 million pounds from 26.9 million pounds used in 1978. This is attributable to the 
increased use of lead-free gasoline. 

EPS has begun a review, in the Pacific Region, of historical data on ambient 
air lead levels to determine whether levels have decreased discernibly in relation to the 
reduction of lead emissions from gasoline-powered motor vehicles. 

The Air Pollution Control Directorate has begun reviewing the impact of lead 
emissions from motor vehicles on the environment and public health, and has begun a 
socio-economic analysis of industries engaged in the manufacture of tetraethy! lead, the 
refining of lead-free gasoline and the maintenance of automobiles. 

Lead-Free Gasoline Program. Lead-free gasoline sales, as a percentage of the 
total gasoline marketed, increased from 3.8% in 1975 to 32% in 1979. During the review 
period, 2630 samples of lead-free gasoline were tested in the national monitoring 
program. One hundred and twenty-two (122) samples exceeded the allowable concentra- 
tion of 0.06 grams of lead per imperial gallon of this gasoline. As usual, corrective 
actions were taken immediately to rectify these violations of regulations. 

Fuels Information Regulations. Sections 22 through 26 of the Clean Air Act 
provide for the regulation of fuel composition and fuel additives and for the necessary 
administrative procedures to reduce emissions of air pollutants when fuels are burned. To 
develop appropriate limits for Section 22 of the Act, regulations have been developed to 
obtain the required information on the current composition of petroleum fuels, including 
sulphur content, and on their additives and the impurities in crude oils. The Fuels 
Information Regulations No. 1, promulgated on August 10, 1977, were amended in Part II 
of the Canada Gazette on March 23, 1979 and on February 11, 1980. 

As a result of these regulations, numerous data on fuels produced or imported, 


their sulphur content and fuel additives used, have been received from the industry. 
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General. The standard reference method for the determination of phosphorus 
in automotive gasoline was revised and published during the fiscal year. The method for 


lead in gasoline was revised and will be published in the next fiscal year. 
Implementation of Regulations for Mobile Sources 


Automobile manufacturers are required to certify that new motor vehicles 
offered for sale in Canada conform to current emission standards. The federal 
government's compliance monitoring program, operated jointly by Transport Canada and 
Environment Canada, is designed to ensure that emission rates from new automobiles do 
not exceed those standards. 

Each year new motor vehicles, representing the most popular makes, models 
and engines sold in Canada, are tested for compliance with the emission standards. 
During the review period more than 300 000 kilometres were accumulated on approxi- 
mately 40 vehicles driven on prescribed urban-rural routes in the Ottawa area. More than 
250 emission tests were completed in this emission compliance program. 

Approximately 25 additional vehicles were tested to verify fuel economy 


Claims made by the manufacturers. 
Implementation of Guidelines for Stationary Sources 


Arctic Mining Industry National Emission Guidelines. EPS assisted the Yukon 
Territorial Government in drafting regulations based on the federal guidelines. The 
regulations are expected to be promulgated in 1980, subject to final approval by the 
Yukon Government. The Northwest Territories previously promulgated similar regula- 
tions. 

Asphalt Paving Industry National Emission Guidelines. The Yukon Territorial 
Government is expected to promulgate regulations on asphalt paving in 1980, based on the 
federal guidelines. In British Columbia there are 67 known plants, 63 of which have been 
issued permits by the Waste Management Branch or the Greater Vancouver Regional 
District. The other four plants have applied for permits. Of the known plants, 31 comply 
with the federal guideline and 36 do not. In Ontario, emission limits for asphalt plants 
will be incorporated into the province's approval requirements with respect to new 
installations. For information on the status of this guideline in the other provinces, 
readers should refer to the 1978-79 annual report. 

Cement Industry National Emission Guidelines. The Ontario Ministry of the 


Environment has confirmed that particulate emissions from existing cement plants in the 
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province are generally in compliance with federal guidelines. Any new plants being built 
will be required to meet the federal limits. For information pertaining to other provinces, 
readers should refer to the 1978-79 annual report. 

Metallurgical Coke Manufacturing Industry National Emission Guidelines. A 
provincial permit was issued in 1978 to the one coke manufacturing plant in British 
Columbia; it required more stringent controls for particulate matter emissions. Controls 
for source emission reductions for sulphur dioxide were not imposed because of the age of 
the plant, high cost and technical difficulties. New pollution control objectives issued by 
the province indicate that new plants are likely to be well controlled. In Ontario, 
guidelines for coke ovens are being incorporated into provincial approval requirements 
with respect to new plants. The only coke ovens in the Atlantic Provinces are located in 
Sydney, Nova Scotia. Because of the age of the ovens, the province chose not to develop 


regulations. 


Other Guidelines. To date there have been no significant developments with 
regard to provincial implementation of federal guidelines on packaged incinerators or the 


wood pulping industry. 
Control Technology Development 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT). The effective abatement of air contaminant emissions from 
industrial sources depends upon the availability of technically sound and economically 
feasible control technology. Recognizing that it might be necessary for the federal 
government to encourage the development and demonstration of new control technology, 
provision was made in Section 3 of the Clean Air Act for the financial support of 
appropriate demonstration projects. On this basis, the Environmental Protection Service 
developed the DPAT Program, which provides for cost-shared agreements with industry to 
develop and demonstrate new control technology. This program began on April 1, 1975. 
‘In the air sector, initial emphasis was placed on the development of technology for the 
| capture and containment of fine particulates and sulphur dioxide. Later the scope of the 
program was broadened to include pollutants for which regulations and guidelines have 
been published or are under development. Because of fiscal constraints, funding for the 


DPAT Program was terminated on March 31, 1979; however, the program itself was not 
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terminated and three on-going projects were supported by the Air Pollution Control 
Directorate during the fiscal year, as described below. 

British Columbia Forest Projects Limited completed its investigation of a new 
type of granular-bed filter for the control of fine particulates emitted from boilers fired 
with wood waste. These particulates consist primarily of salt which arises because the 
logs, from which the waste is derived, are transported and stored in seawater. Emission 
tests have shown that the filter system has a somewhat lower collection efficiency than 
had been anticipated; however, the company is optimistic that the collection efficiency 
can be improved and plans further development to achieve this aim. 

The St. Anne-Nackawic Pulp and Paper Company in New Brunswick is 
continuing the development of a scrubber for the simultaneous collection of fine 
particulate matter and sulphur compounds emitted from the recovery boiler of its kraft 
paper mill. Initial tests have shown that the collection efficiency of the scrubber exceeds 
design requirements. Based on this good performance, a number of other Canadian kraft 
mills have decided to install the scrubber. Its application has the advantage of not only 
significantly reducing air contaminant emissions but also of recovering, and recycling to 
the plant, valuable chemicals currently being emitted into the atmosphere. 

The third DPAT contract, with the Algoma Steel Corporation Limited, is for 
the demonstration of a high-pressure water-jet system for cleaning coke oven doors. 
During the coking cycle, volatile matter from the coal condenses on the doors and door 
jambs, which are cooler than the oven. To obtain satisfactory door sealing, and thereby 
minimize the emission of hydrocarbons into the atmosphere from leakage, these deposits 
must be removed, preferably after each cycle. At present, this is done mechanically by 
scraping, a method that is not satisfactory. The successful demonstration of the water- 
jet cleaning system could lead to its adoption by the four steel companies in Canada and 
by similar plants in other countries. 

Projects sponsored under the Department of Supply and Services' Unsolicited 
Proposal Program. This program provides bridge financing for unsolicited proposals in 
science and technology submitted by the private sector that are worthy of support by one 
or more government departments. Proposals that fall within the mission of the 
department but cannot be accommodated with current funds are eligible for assistance 
under the Unsolicited Proposal Program. Several projects are now receiving support from 
BES, 

One project was completed during the year. This was a study to identify 


factors that influence the collection efficiency of electrostatic precipitators used in the 
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non-ferrous smelting industry and involved a detailed physico-chemical investigation of 
the properties of the particulates and the carrier gas. It was shown that gas Conditioning 
agents had a beneficial effect on precipitator operating characteristics. 

A second study is an investigation into the significance of road dust as a 
source of suspended particulates in Hamilton, Ontario. This study is expected to provide 
sound scientific data on the proportion of particulate air pollution due to dust generated, 
and re-entrained, by vehicular traffic on city streets, and the most cost-effective 
methods for its control. Certain aspects of this comprehensive investigation are also 
being supported by the Ontario Ministry of the Environment, Stelco and Dofasco. 

A third project is for a study of rate of conversion of nitric oxide into nitrogen 
dioxide in the emissions from pipeline compressor stations. Nitric oxide is not an air 
pollutant and is the predominant nitrogen oxide emitted. However, very little information 
is available on its conversion into the pollutant, nitrogen dioxide, and these data are 
important because of the large nitric oxide emissions from compressor stations, which 
could lead to high local concentrations of nitrogen dioxide if the rate is high. 

Other Technology Development Programs. Modifications have been approved 
to the Enterprise Development Program of the Department of Industry, Trade and 
Commerce to permit the support of research and development, or demonstration, of new 
or improved equipment, facilities, or processes for the elimination or reduction of air 
pollution from Canadian operations. The introduction of these modifications ensures that 
federal support for the development of pollution abatement technology will be maintained 
following the termination, on March 31, 1979, of the DPAT and CPAR Programs. A 
number of submissions under the Enterprise Development Program are now in the 


assessment stage. 
Technical Information Dissemination 


Air Pollution Information System. Programs developed under the authority of 
the Clean Air Act require accurate, comprehensive and timely information from many 
sources including published literature, consultants' reports and computerized information 

| banks. The Air Pollution Information System, established in 1973, responds to the 
information requirements of the Canadian air pollution control and research community as 
well as providing a current awareness to keep senior management abreast of new 
developments. Free searches of the Environmental Protection Agency APTIC file are 
provided to all levels of government. All others are done at cost. During the review 


_ Period, 150 computerized literature searches were completed and more than 45500 
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information requests were answered. The system has more than 100 000 documents 
available on microfiche, a journal collection of over 70 titles and over 5000 documents in 
hard copy. 

Training in Air Pollution Control Technology. In support of regulatory 
activities across Canada, air pollution control training courses are presented for enfor- 
cement officers of the federal, provincial and municipal governments, and industry 
personnel. Five courses were offered during the year: two on stationary source testing, 
two on air pollution meteorology and one on the statistical evaluation of air pollution 
data. They were attended by 125 persons. The Industrial Research Institute of the 
University of Windsor developed and presented the course on stationary source testing 
under contract. The course on air pollution meteorology was developed internally and 
presented by lecturers of the Environmental Protection Service and the Atmospheric 
Environment Service. The course on statistical evaluation of data was prepared and 
presented under contract by two professors from the Université de Montréal. 

A seminar on the petroleum refining industry held in Montreal was attended by 
60 persons. There was also active participation in a large public seminar on acid rain held 
in Toronto. It was attended by over 800 persons from governments, universities, 
industries, action groups and the general public. 

Courses for inspectors in the reading of plume opacity were held in the Quebec 
and Northwest regions of the Environmental Protection Service during the review period. 
Courses are held at six- or twelve-month intervals for recertification. 

Publications. During the review period, 30 technical reports in the EPS 
national series were edited and published by the Air Pollution Control Directorate. Seven 
new factsheets were published. Overall, about 31 000 copies of reports, news releases, 
Canada Gazette announcements and factsheets were distributed. Several scientific 
papers written by Directorate staff were published in international journals. 


The reports published during the review period were the following: 
Regulations, Codes and Protocols Series 


EPS 1-AP-73-4 Standard Reference Methods for the Determination of Phosphorus in 
Automotive Gasoline (Spectrophotometric Method) (Revised) (Bilingual) 
EPS 1-AP-77-1 Standard Reference Methods for Source Testing: 
Measurement of Emissions of Vinyl Chloride from Vinyl Chloride and 


Polyvinyl Chloride Manufacturing (Bilingual) 
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EPS 1-AP-77-3 Standard Reference Methods for Source Testing: 
Measurement of Emissions of Nitrogen Oxides from Stationary Sources 
(Bilingual) 

EPS 1-AP-78-3 Standard Reference Methods for Source Testing: 
Measurement of Emissions of Particulate Matter and Lead from 
Secondary Lead Smelters (Bilingual) 

EPS 1-AP-79-2 The Clean Air Act - Compilation of Regulations and Guidelines 
(Bilingual!) 


Economic and Technical Review Series 


EPS 3-AP-75-4F Techniques d'élimination et d'utilisation des résidus de bois par 
combustion 

EPS 3-AP-77-6F Les techniques de lutte contre la pollution atmosphérique dans 
l'industrie de la pate de bois 

EPS 3-AP-78-1 Air Pollution Emissions and Control Technology: 
Ferrous Foundry Industry 

EPS 3-AP-79-I1F Enquéte par questionnaire postal sur les véhicules automobiles 
particuliers au Canada 

EPS 3-AP-79-2 National Inventory of Natural Sources and Emissions of Sulphur 
Compounds 

EPS 3-AP-79-3 Air Pollution Emissions and Control Techniques: 
Residential Heating Units 

EPS 3-AP-79-4 National Inventory of Sources and Emissions of Benzene (1976) 

EPS 3-AP-79-5 Arsenic Emissions and Control Technology: 
Gold Roasting Operations 


Technology Development Series 


EPS 4-AP-78-1F Effets du froid sur les gaz d'échappement et la consommation de 


carburant des véhicules automobiles 
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Surveillance 


EPS 5-AP-76-7F Etude interlaboratoire de la corrélation entre les résultats des 


comptages des fibres d'amiante prélevées en cheminée et de leur 


distribution 
EPS 5-AP-78-23 National Air Pollution Surveillance, Monthly Summaries for October, 
24 and 25 November and December 1978 (Bilingual) 


EPS 5-AP-78-26 National Air Pollution Surveillance, Annual Summary 1978 (Bilingual) 
EPS 5-AP-78-27 National Air Quality Trends 1970-1977 

EPS 5-AP-79-1 National Air Pollution Surveillance, Monthly Summaries January 1979 to 
to 79-10 October 1979 inclusive (Bilingual) 

Air Pollution Control Directorate Series 

APCD 79-1 Development of a Sulphur Trioxide Detector 

Miscellaneous Publications 

List of Publications - Air Pollution Control Directorate (Bilingual) 

Clean Air Act Annual Report 1978-1979 (Bilingual) 


Guidelines for a Short-Term Air Quality Index (Bilingual) 


Study of Factors Affecting the Electrostatic Precipitation Efficiency of Particulates in 


Non-Ferrous Smelter Gases 


Marketing Study for By-Product Sulphuric Acid Produced by Canadian Non-Ferrous 


Smelters 
Air Pollution Control Directorate Fact Sheets: 
Air Quality Trends 


Emission Inventories 


Air Pollution and Your Car 
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Lead in Gasoline 
Winter Driving 
Airborne Asbestos 


Controlling Airborne Mercury 
Control of Emissions from Federal Facilities 


The federal government's conduct of its own activities, as perceived by the 
public, has a powerful potential to work for or against the endeavours of the government 
in its role as a leader in environmental and public health protection. Environment Canada 
has direct responsibility for ensuring that the federal government minimizes adverse 
environmental effects from all of its works, undertakings and businesses. This is 
accomplished through the Federal Activities Branch. 


During the review period: 


~ an integrated waste management project at the Ste Anne de Bellevue Veterans' 
Affairs Hospital was partially completed. The project is expected to be operating 
satisfactorily by the end of 1980-81; 

- most of the work on the installation of a continuous air pollution monitoring system 
for the Ste Anne de Bellevue hospital incinerator was completed; 

- environmental assessment studies at two Canadian Forces bases to determine the air 
pollution emissions from central heating plants were completed; 

- preliminary evaluation of the incinerator installed aboard CCGS Louis St. Laurent 


indicated an extremely satisfactory performance. 
Technical Review and Advisory Activities 


During the year, the Air Pollution Control Directorate and the Environmental 


Protection Service's regional offices initiated and continued numerous technical reviews 
8 


and advisory work on a broad range of issues. Some of the more important activities were 


the following: 


- review of the environmental impact statement for a proposed uranium refinery in 


Saskatchewan, and participation in the development of the EPS brief to the B.C. 
inquiry on uranium mining; 
- technical review of and recommendations pertaining to the Province of Manitoba's 


proposed emission control requirements for a copper-zinc smelter; 
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review of existing combustion technologies ranging in scale from domestic space 
heating to large industrial applications, as a contribution to the departmental study 
on the possible environmental consequences of the increasing use of energy derivec 
from forest biomass; 

participation with National Defence and Energy, Mines and Resources in a technica. 
committee to test the ability of a new fluidized-bed combustor for the Nationa 
Defence heating plant at Summerside, P.E.I., to capture sulphur dioxide releasec 
during coal combustion while maintaining low emissions of oxides of nitrogen; 
assessment of possible emissions and effects on local air quality in the event of re- 
activation of the Come-by-Chance oil refinery in Newfoundland, and assistance tc 
the New Brunswick Pollution Control Branch with respect to sulphur dioxide 
emissions by a refinery; 

advice to Energy, Mines and Resources on mercury monitors and gasoline analysis 
and to the Department of Labour on vinyl] chloride analysis; 

discussions with visiting delegates of the Institute of Environmental Research of the 
People's Republic of China on analytical and sampling technology; 

organization of an inspection visit by representatives from Ontario, Quebec anc 
Alberta to Germany, Switzerland and Holland to discuss emission control program: 
and enforcement methods for in-use vehicles; 

participation in a government-industry task force developing guidelines for the safe 
destruction of polychlorinated biphenyls (PCB's) in cement plants, plasma furnace 
and diesel engines; 

provision of technical advice to the Department of Regional Economic Expansion o1 
the environmental aspects of numerous projects under consideration for funding 
including the Arctic Grain Company's elevator at Prince Rupert and Petrosul' 
sulphur pelletizing plant at Taylor; 

participation in the review of the environmental impact potential of major develop 
ments in the regions, including the Quinsam coal development, the Northern Ga 
Pipeline, the Roberts Bank Port expansion, expansion of the Vancouver Internationé 
Airport, the Dow Chemical liquid bulk chemical terminal and the Ocelot methanc 
plant; 

review of applications for the Accelerated Capital Cost Allowance program throug 
which the capital cost of pollution abatement equipment can be written off on a 


accelerated depreciation scale; 
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- provision of technical advice to the Province of British Columbia and the Greater 


Vancouver Regional District on permit applications including the proposed Pine 
River natural gas plant and the proposed expansion of Gulf Oil's petroleum refinery 


at Kamloops; 


- participation in an International Energy Agency project on the control of nitrogen 


oxides emissions from coal combustion processes; 


- participation in the development of instrumentation for the measurement of PCB's 


by a new process called laser optoacoustics; 

~ discussions with the National Energy Board and the B.C. government about the non- 
compliance of sulphur dioxide emissions from Westcoast Company's natural gas plant 
at Fort Nelson; 

- advice in reviewing literature on the destruction efficiency of the incineration of 
pentachlorophenol (PCP) in regard to the problem of the PCP spill at Penticton; 

- review of the Saskatchewan Department of the Environment licence for the 
Saskatchewan Power Corporation Poplar River Project; 

- advice and support to the Province of Manitoba through participation on the 


Hudson's Bay Mining and Smelting Triparty Committee; 


- participation in panels on polycyclic hydrocarbons and dioxins; 


- provision of technical assistance to the Saskatchewan Research Council in the 
development of stack sampling expertise; 

- review of several technology development programs including odour and particulate 
control at kraft mills, and metal recovery from arsenic dusts collected in a smelter 
baghouse; and 

- participation in numerous technical committees including the National Research 
Council's Committee on Criteria for Pollutants, the Canadian Standards Association 


and the American Society for Testing and Materials. 


The Air Pollution Control Directorate undertook special chemical analytical 
Studies and provided advice to other organizations to promote the development of 
analytical methods. It continued research to maintain its expertise in x-ray fluorescence, 
gas chromatography and mass spectrometry. Projects were continued to develop 
expertise in high-pressure’ liquid chromatography, high-resolution capillary 
chromatography, ion chromatography, electrochemical analysis, gas mixing, and the 


production of test atmospheres. These techniques will be used in the development of 
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standard reference methods for the measurement of air contaminants in gas streams and 


in the ambient air. 


LIAISON, PROGRAM PLANNING AND PROGRAM EVALUATION 


National and International Participation and Cooperation 


General. Air pollution control is a shared federal-provincial jurisdiction. The 
National Air Pollution Control Program is therefore developed through consultation and 
cooperation with provincial environment agencies. Control programs initiated by the 
federal Environmental Protection Service are implemented by provincial agencies when- 
ever possible. 

Federal-Provincial Committee on Air Pollution. The Federal-Provincial 
Committee on Air Pollution is the principal national mechanism for obtaining federal- 
provincial cooperation and for promoting provincial participation in specific national 
projects. The committee was established in 1969 and provides a forum for the exchange 
of technical and scientific information and methodologies and for the regular discussion of 
air pollution control programs in Canada. The annual meeting of the committee was held 
in Ottawa, May 23-25, 1979. 

In 1970, a subcommittee was established to recommend to the parent 
committee appropriate levels for National Air Quality Objectives designed to protect 
public health and the environment by setting limits on the concentrations of contaminants 
in the ambient air. 

The Clean Air Act enables the development and promulgation of three levels 
of these objectives, "desirable," "acceptable" and "tolerable" for major air contaminants. 

The maximum desirable level defines the ultimate goal for air quality and 
provides a basis for an anti-degradation policy for the unpolluted parts of the country and 
for the continuing development of control technology. 

The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibility, personal 
comfort and well-being. 

The maximum tolerable level denotes a concentration of an air contaminant 
that requires abatement without delay to avoid further deterioration to an air quality that 
endangers the prevailing lifestyle or, ultimately, to an air quality that poses a substantial 


risk to public health. Recommendations of the subcommittee have permitted air quality 
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objectives to be prescribed in the Canada Gazette at the desirable and acceptable levels 
as noted in Table 4. A separate subcommittee was established to develop the tolerable 
level air quality objectives. Those prescribed to date also appear in Table 4. 


The two subcommittees meet twice a year. They are currently reviewing the 


existing objectives as well as considering the need for objectives for other air 


contaminants. 


| In 1975 an ad hoc subcommittee was established to examine the possibilities 


for, and development of, a system of national air quality indexes. Eventually a report 
recommending a short-term index and an annual index was accepted by the parent 
committee. During the review period, a report called "Guidelines for a Short-Term Air 
Quality Index" was published. "Guidelines for an Annual Air Quality Index" will be 
published in the next fiscal year. As provinces and agencies implement the indexes, 
experience gained will be reported by the committee. 
| The Federal-Provincial Committee on Air Pollution also conducts an inter- 
laboratory quality control program for methods of analysis of air pollutants. During the 
review period, about 70 laboratories participated in programs for sulphates and fluoride. 
Work continued on the development of the standard reference method for 
hydrogen sulphide. Revisions of the methods for ozone and hydrogen fluoride neared 
completion. 
The EPS Pacific Regional Office is participating in a subcommittee of the 
National Research Council that is preparing a criteria document on atmospheric particles. 
An important concern of the Federal-Provincial Committee is the National Air 
Pollution Surveillance (NAPS) network. It is described elsewhere in this report. 
Participation in Canada/U.S. Programs. The major Canada-U.S. concern in air 
pollution is the long-range transboundary movement of pollutants particularly acid- 
Causing compounds. The Canada-U.S. Bilateral Research Consultation Group's first report 
was released on October 15, 1979. It indicated that large areas of North America are 
sensitive to damage from acidic precipitation; thousands of lakes in eastern Canada and 
the United States are already showing the initial signs of acidification including decreased 
productivity of fish species as well as spawning failure. Continued pollutant loading of 
the region at present levels will result in continued degradation with extensive irrever- 
Sible acidification occurring during the next 10 years. The report concluded that in view 
of mounting evidence of serious and continuing environmental degradation in eastern 


North America as a result of acidification, it should be recognized that delays in 
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TABLE 4 NATIONAL AIR QUALITY OBJECTIVES* 
SS 
Maximum desirable Maximum acceptable Maximum tolerable 
Air contaminant level level level 
Hinges ween a Se ee 
Sulphur dioxide ; “1 
Annual! arithmetic mean 30 wg/m~ (0.01 ppm) 60 wg/m™~ (0.02 ppm) 
Average concentration 3 
over apis period 150 ug/m? (0.06 ppm) 300 ug/m? (0.11 ppm) 800 ywg/m~ (0.31 ppm 
Average concentration 3 3 
over a I-h period 450 ug/m~ (0.17 ppm) 900 wg/m~ (0.34 ppm) 
Suspended particulate 
matter 3 
Annual geometric mean 60 ug/m? 70 ug/m 


Average concentration 3 3 
over a 24-h period 120 wg/m 400 wg/m 


Carbon monoxide 


Average concentration 3 3 3 
over a 8-h period 6 mg/m~ (5 ppm) 15 mg/m~ (13 ppm) 20 mg/m~ (17 ppm) 
Average concentration 3 3 
over a I-h period 15 mg/m~ (13 ppm) 35 mg/m~ (31 ppm) 
Oxidants (ozone) 4 
Annual! arithmetic mean 30 wg/m~ (0.015 ppm) 
Average concentration 3 3 
over a 24-h period 30 ug/m~ (0.015 ppm) 50 wg/m~ (0.025 ppm) 
Average concentration 3 3 3 
over a |-h period 100 wg/m-~ (0.05 ppm) 160 yg/m~ (0.08 ppm) 300 yg/m~ (0.15 npm 
Nitrogen dioxide ; 
Annual arithmetic mean 60 ug/m? (0.03 ppm) 100 yg/m~ (0.05 ppm) 
Average concentration 3 3 
over a 24-h period 200 wg/m~ (0.11 ppm) 300 ug/m~ (0.16 ppm 
Average concentration 3 3 
over a 1-h period 400 ug/m~ (0.21 ppm) 1000 ug/m~ (0.53 ppm 


Hydrogen fluoride* * 
Average concentration 3 
over a 70-day period 0.20 ug/m~ (0.2 ppb) 


Average concentration 


over a 30-day period 235 ug/m? (0.4 ppb) 


i=) 


Average concentration 


over a 7-day period 0.20 ug/m? (0.2 ppb) a5 g/m? (0.7 ppb) 


i=) 


Average concentration 3 
over a 24-h period 0.40 wg/m~ (0.5 ppb) 


Hydrogen sulphide** 


Average concentration 


(=) 


85 ug/m? (1.0 ppb) 


over a 24-h period 5.0 ug/m? (3.6 ppb) 

Average concentration 3 3 

over a 1-h period 1.0 yg/m~ (0.7 ppb) 15.0 yg/m~ (10.8 ppb) 
* Conditions of 25°C and 101.325kPa are used as the basis for conversion from 


ug/m~ to ppm and ppb. 

** Proposed. 

Note: The maximum desirable level defines the long-term goal for air quality and 
provides a basis for an anti-degradation policy for the unpolluted parts of the 
country and for the continuing development of control technology. 

The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibi- 
lity, personal comfort and well-being. 

The maximum tolerable level denotes a concentration of an air contaminant 
that requires abatement without delay to avoid further deterioration to an air 
quality that endangers the prevailing Canadian lifestyle or, ultimately, to an 
air quality that poses a substantial risk to public health. 
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undertaking action to address the presently deteriorating situation will result in greater 
damage and increasing economic cost in the future. 

Against this background and in response to an invitation from the U.S. State 
Department, Canada has engaged in bilateral discussions with the United States on the 
negotiation of a cooperative bilateral agreement on transboundary air quality. 

: A benchmark of these continuing discussions was the release of a joint 
statement on July 26, 1979 in which the two governments resolved to develop a 
cooperative air quality agreement that would address the problem of transboundary air 
| pollution. To this end the two governments have held a series of technical meetings to 


develop the mechanisms and data bases necessary. 


sibility of the impacts, programs to examine possible control measures and to increase 


In recognition of the time-sensitive nature of the problem and the irrever- 


scientific knowledge of the phenomenon have been developed and are being carried out 
cooperatively by the federal government and the provinces most affected by acid rain. 


The control strategies program comprises: 


1) assessment of the major sources of concern and of reduction in emissions that could 
accrue from the application of specific abatement technologies; 

2) examination and assessment of the economic and social consequences of achieving 
various levels of reduction in emissions from sources of concern; 

3) macro-scale assessment of physical and economic benefits that would be expected 
from reduced environmental damage; and, 


4) development and analysis of abatement options. 


The national scientific program was recently modified to meet two objectives, one aimed 
at providing a knowledge basis for short-term remedial efforts, and the other designed for 
the longer term. The short-term activities are aimed at providing as much scientific 
information as possible for use in the design of an interim control program and also to 
support current discussions with the United States toward an air quality agreement. The 
longer-term research aims at a more comprehensive scientific understanding of the 
phenomenon and its effects. 

The department continued its regular contact with U.S. agencies to keep 
abreast of developments in research, priorities and programs. EPS cooperated with the 
EPA in quality assurance programs, for both stationary and mobile source work, by testing 
the agency's analytical methods and by exchanging samples for interlaboratory 


comparisons. 
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The International Air Pollution Advisory Board is a Standing Board of the 
International Joint Commission (IJC). Air pollution problems that arise along the Canada 
United States border are investigated by the Board and reported to the Commission. The 
Air Pollution Control! Directorate provides the Canadian Chairman of the Board, one othe 
member and technical assistance. The Atmospheric Environment Service also has 
member on the Board. 

During the year, the Board continued to advise the Commission on_ the 
extensive bilateral discussion and studies of the long-range transport of air pollution, anc 
in particular, the resulting increase in acidic precipitation. The Board also monitored anc 
reported to the Commission on the Boundary River power plant development ir 
Saskatchewan; on the development of a cooperative monitoring arrangement for the 
Poplar River boundary region; on the status of studies of environmental contamination or 
Cornwall Island; and on a proposed primary zinc smelter to be located in Ogdensburg, N.Y. 

In 1975, the Premier of Ontario and the Governor of Michigan signed 
memorandum of understanding to implement an integrated cooperative program for the 
abatement of transboundary air pollution in the southeastern Michigan-southwesterr 
Ontario area. As a result of this memorandum, the two governments requested the IJC te 
create the International Michigan-Ontario Air Pollution Board to monitor the progress of 
air pollution control programs being implemented in the transboundary area. The Ait 
Pollution Control Directorate provides the Canadian Chairman and technical assistance t¢ 
this Board. 

In its fifth progress report to the IJC, in March 1980, the Board reported or 
the status of the sulphur dioxide control strategy being developed for the Sarnia-Port 
Huron area; on the consultations between the Province of Ontario and the State of 
Michigan on the Belle River Thermal Power Project; and on the results of its study of 
sulphur content of fuels used by power generating plants in the area. At the request of 
the Commission, the Board reviewed the desirability of establishing an IJC objective for 
ozone in the area. It concluded that since the ability to accurately monitor the problem 
and develop the necessary solutions lay beyond the Board's terms of reference, it would be 
inappropriate for it to develop an objective for ozone. The Board therefore proposed te 
ensure adequate monitoring of ozone levels within the boundary area. 

Participation in Other International Programs. Environment Canada continuec 
to contribute to and benefit from participation in a number of international programs 
dealing with the development of policies and technology for air pollution control. The 


projects are directly related to Canadian interests in such areas as the long-range 
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transport of air pollution, the study of control strategies for sulphur and nitrogen oxides, 


_and the control of toxic substances in the atmosphere. 


Participation in such programs is coordinated through the Department of 


_ External Affairs and involves the World Health Organization (WHO), the Organization for 
_Economic Cooperation and Development (OECD), the Economic Commission for Europe 


(ECE), the North Atlantic Treaty Organization Committee on the Challenges of Modern 


Society (NATO/CCMS) and the United Nations Environment Program (UNEP). The 
Canadian delegate to the OECD Air Management Group is provided by the Air Pollution 
Control Directorate as is the delegate to the United Nations, Economic Commission for 
Europe's Working Party on Air Pollution Problems and the Special Group on Long-Range 
Transboundary Air Pollution. 


Bilateral consultations were held during the year with visiting representatives 


of environmental protection agencies from Norway, Japan, Tunisia, and the People's 


Republic of China. 

The Air Pollution Control Directorate continued to participate in the WHO Air 
Quality Monitoring Project. Air quality data for sulphur dioxide, suspended particulate 
matter and soiling index from |1 stations located in Vancouver, Hamilton, Toronto and 
Montreal, are forwarded quarterly to WHO headquarters in Geneva. In addition, NAPS 
operates one station in Toronto as a comparison station where WHO standard reference 
measurement methods are used concurrently with standard instrumental methods. 

The Directorate, along with the Department of Energy, Mines and Resources, 
represented Canada as a member country of the International Energy Agency in 
contracting for an Agreement for the Establishment of a Project on the Control of 
Nitrogen Oxide Emissions during Coal Combustion. This project is sponsored by the U.S. 
Environmental Protection Agency and involves the trial burning of member countries' 
indigenous coals to evaluate their performance in a low-NO, (nitrogen oxides) pulverized 
coal combustor. 


Other international activities during the review period included: 


- continued participation in an ECE Task Force on emission guidelines for non-ferrous 
smelters and preparation of two chapters of the background report; 

- participation in a subcommittee of the UN-ECE Working Party 29 -- Groupe de 
Rapporteurs sur Pollution et Energie -- dealing with motor vehicles; 

- participation in an interlaboratory cross-correlation program for vehicle emission 


testing organized by the Japanese Automobile Manufacturers Association; 
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- participation in a European Economic Community bilateral working group on the 
asbestos industry; 

- participation in a UNEP project on non-ferrous smelters and preparation of the 
chapter on the nickel sector; 

~ maintenance of a bank of polycyclic aromatic hydrocarbons and provision of 


research samples to environmental organizations throughout the world. 


Inter-Departmental Negotiation and Liaison. Environment Canada consults 
regularly with the Environmental Health Directorate of Health and Welfare Canada on 
public health and risk assessment aspects of air pollution control. In international 
activities, EPS is the primary advisor to the Department of External Affairs on technical 
matters and on policies and negotiating strategies related to air pollution control. Of 
particular significance in this area are the negotiations with the U.S. Government on 
transboundary air pollution, and in particular, acid rain. Environment Canada is 
represented on the Air Subcommittee of the National Research Council's Associate 
Committee on Scientific Criteria for Environmental Quality. 

The Department of Indian and Northern Affairs is kept informed of EPS 
activities with the governments of the Yukon and Northwest Territories related to the 
development and implementation of air pollution control programs. Regular contact is 
maintained with Energy, Mines and Resources and the National Energy Board on 
energy/environment matters, and with Industry, Trade and Commerce on environ- 
ment/industrial policy matters, particularly as they relate to the domestic program for 
the control of acid-causing air pollutants. 

As part of the departmental study of the environmental impacts of an 
increased use of coal, several aspects of the problem were investigated by the Air 
Pollution Control Directorate. A forecast of increased coal use for thermal power 
generation was prepared for the period 1980 to 2000. Using this information, emission 
forecasts for sulphur oxides, nitrogen oxides and particulate matter as well as trace 
elements were assembled and supplied to the department's Atmospheric Environment 
Service for atmospheric modelling as a basis of their contribution to the report. 
Contributions to the report also included a review of end-use technologies and available 
pollutant abatement measures. 

Trend Analysis. During the review period, a national trend analysis for the 
1970-77 era of air quality data from the National Air Pollution Surveillance (NAPS) 
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network was published. Further analysis for the 1974-78 period are shown in Tables 5 and 


6. Anew report on trends up to the end of 1979 will be developed in the next fiscal year. 


Population exposure analyses were done for the Toronto and Montreal urban 


areas. Studies examined exposure to sulphur dioxide and suspended particulate matter in 


these centres. Results of the analyses will be made available upon completion. Analyses 


on the past and future trends in air contaminant emissions from the copper-nickel 


smelting industry also commenced. Results will be made available during the next fiscal 


year. 


Other sectors to be studied include thermal power generation and natural gas 


processing. 


BABLE 5 


Air 


Contaminant 1974 TS 75 


Sulphur dioxide 1.6 Led 
(pphm) 


Suspended 78.6 69.7 
particulates (ug/m3) 


Lead (g/m) 0.68 0.55 


Nitrogen dioxide ae a 
(pphm) 


Carbon monoxide 2.44 1539 


(ppm) 


Soiling Index 0.38 0.28 
(COH) 


Program Planning and Evaluation. 


1977 1978 
1.4 3 
61.9 61.4 
0.46 0.42 
Sli ZeoD 
ise Lego), 
O27 0525 


Change 
1977-78 


-7% 


-1% 


-9% 


-10% 


-1% 


-7% 


AVERAGE OF THE ANNUAL MEANS OF NAPS STATIONS FOR 1974-78 


Change 
1974-78 


-19% 


-22% 


-38% 


The format of the Clean Air Act Annual 


Report reflects the project planning system now in use within the Environmental 


Protection Service. 


‘that make up the National Air Pollution Program: 


Identification and characterization of pollution problems; 


Development of pollution control measures; 


Implementation of pollution control measures; 


Liaison, program planning and evaluation. 


The report is therefore organized on the basis of the four projects 
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TABLE*6 PERCENTAGE OF NAPS STATIONS EXCEEDING MAXIMUM 
ACCEPTABLE ANNUAL LEVELS OF AIR QUALITY OBJECTIVES, 
1974-78 

Objective 1974 t7D 1976 1977 1978 

Sulphur dioxide 18 1 10 5 7 

Suspended particulates 49 42 3/ 24 2 

Nitrogen dioxide NA NA NA 4 0 

Carbon monoxide (8 hours) 29 Zi 16 10 8 


NA - not available 


The operating budget of the Air Pollution Control Directorate for the fisca 
year was developed using this project planning system to give management improvec 
control over resource allocation and to provide flexibility to meet changing priorities. At 
evaluation system is now being developed that will provide management with informatior 
on the efficiency and effectiveness of resource utilization in achieving progran 
objectives. 

During the review period, the Air Pollution Control Directorate refined it: 
newly developed decision-making framework, a means through which air pollutior 
problems are selected with a view to promulgating regulations or guidelines. Mechanism: 
to establish priorities for subsequent regulation or guideline development are als 
incorporated into the decision-making framework. There are four phases, witl 


appropriate feedback loops, in the framework: 


~ the identification of existing and potential air pollution problems and the relative 
ranking of these concerns in each of three categories: immediate, medium-term an 
long-term concerns; 

- the development of work plans based on the approved list of Directorate concerns; 

- the detailed assessment of a contaminant or industrial sector of concern an 
information-gathering activities; and 

~ the activities that must be completed after the decision has been made bi 
Directorate management that a concern investigated in Phase III warrants th 


development of a regulation or guideline. 
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During the latter part of the review period, the Directorate continued its 
compilation of contaminant and industrial sector profiles for existing and potential air 
pollution concerns. These profiles are two-page summaries of various objective and 
subjective criteria that justify identification of a concern. An initial relative ranking of 


concerns was also completed. 
ATMOSPHERIC ENVIRONMENT SERVICE 


General 


The Atmospheric Environment Service (AES) is another important arm of 
Environment Canada devoted to, among other things, air pollution problems. AES 
continues to work toward a better understanding of the atmospheric processes of pollutant 
transport, chemical transformation during transport, areal distribution and short- and 
long-term effects of deposition on the environment. Results of experimental studies are 
presently applied in the modelling of the physical and chemical behaviour of pollutants 
and atmospheric processes in order to better describe and predict air quality and 
environmental impacts in a consistent manner. 

Much of the work is performed by two branches of AES, frequently in 
cooperation with other provincial, federal or international agencies. The two branches 
are: the Air Quality and Inter-Environmental Research Branch which concentrates on the 
lower atmosphere (troposphere ... up to an altitude of about 10 km); and the Atmospheric 
Processes Research Branch which specializes in studies of the upper atmosphere, in 
particular the effects of man-made pollutants on solar radiation and the ozone layer. 

The total expenditure for the fiscal year was $2 493000, consisting of 
$1 780 000 in salaries, $562 000 in goods and services, and $151 000 in capital. End-of- 


| year strength was 71. 
LONG-RANGE TRANSPORT OF AIR POLLUTANTS (LRTAP) 


Increasing concerns, by both the Department and the public, about the effects 


of air pollutants (and related acidic precipitation) on the environment and the control of 
such pollutants, has resulted in a much needed financial boost to the federal LRTAP 


Program. 
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Departmental! activities during the past year concentrated on the following 
major areas of concern: pollutant emission inventories and source identification; 
atmospheric transport and coincident chemical/physical transformation; environmental 
effects studies; and the modelling of all relevant processes for a more informative 
description and prediction of present and future atmospheric conditions essential in 
negotiations and the development and monitoring of abatement procedures. 

A LRTAP program office has been established to serve as a focal point for 
coordinating the various elements of the departmental program. The following are a few 


milestones associated with AES LRTAP activities: 


~ the Canadian Network for Sampling Precipitation (CANSAP) is now fully 
operational. Concentration and deposition measurements confirm that much of 
eastern Canada experiences rather acidic precipitation (average pH 4.5). Further 
detail is available in the section "Environmental Monitoring"; 

- the Air Precipitation Network (APN) provides a more detailed chemical analysis of 
the atmosphere. This network currently consists of five stations; 

- a practical long-range transport model has been developed that can predict general 
pathways of pollutants during environmental emergencies; 

- appropriate input inventory and meteorological data files have been created to serve 
in the development of long-range transport related models; 

- support research was conducted (and is continuing) in a limited number of areas: 
aircraft sampling of long-range transport constituents; dry deposition; and nitrogen 
oxide measurements; 

- the bilateral (Canada-U.S.) Research Consultation Group released its first annual 
report. An AES scientist is the co-chairman of this group; 

~ the first planning meeting regarding a jointly sponsored CMOS-AMS (Canadian 
Meteorological and Oceanographic Society-American Meteorological Society) 
conference related to the LRTAP problem was held. The conference is expected to 
take place April 28-May 1, 1981 in Albany, N.Y.; 

- a LRTAP-related bibliography, presently consisting of about | 700 entries, has been 
compiled from professional journals and agency reports. Arrangements to have this 
volume published are underway; 

- plans have been initiated to hold an AES-sponsored LRTAP workshop at AES 


headquarters in the summer of 1980. As well, publication of a LRTAP Assessment 
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Catalogue, providing information on the present state of the Canadian research 
scene, has been scheduled to coincide with the above workshop; 
- in addition to extensive technical, public relations, and media briefings during the 


year, LRTAP workshops were conducted in the AES Ontario and Atlantic regions. 
ENVIRONMENTAL MONITORING 


The Canadian Network for Sampling Precipitation (CANSAP) was established 
to monitor changes in the background levels of certain atmospheric constituents in 
precipitation. Constituents analyzed in the network samples include sulphates, nitrogen 
compounds, chloride ions, sodium, potassium, calcium and magnesium. The network was 
recently upgraded to ensure continued scientific validity of its data and continued 
operations. About half of the collectors in the network were upgraded to new design 
standards in an effort to improve the catch efficiency and reliability. The remaining 
instruments will be upgraded during 1980. Four new sampling sites were added, increasing 
the network to 54 stations. 

A joint sampling program was undertaken in cooperation with the Ontario 
Ministry of the Environment to ensure that results from their APOS (Acidic Precipitation 
in Ontario Study) network would be comparable with those from CANSAP. Plans were 
finalized with the National Atmospheric Deposition Network in the United States to begin 
a joint sampling program at selected sites on both sides of the border in the spring of 
1980. Results of a Pennsylvania State University sampling program are presently being 
analyzed. 

As part of the WMO (World Meteorological Organization) environmental 
monitoring program, AES continued to measure CO? concentrations at three Canadian 


| sites. 
GREAT LAKES WATER QUALITY AGREEMENT PROGRAM 


The 1978 Canada-U.S. Great Lakes Water Quality Agreement (GLWQA) 
identifies programs and measures required to evaluate the impact of air pollutants upon 
the Great Lakes and their drainage basin. These measures include identification of 
pollutant sources, their relative contributions, and more accurate definition of pollutant 


deposition rates. 
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Since September 1979, AES has been supporting the GLWQA program through 
two separate research programs. The first involves development of appropriate 
methodology for monitoring particulate dry deposition over snow, water and ice surfaces. 
Currently, equipment for generating tagged aerosols is being constructed and tested for 
application in field studies. The second project is designed to estimate the atmospheric 
input of certain nutrients, heavy metals and organic contaminants to the Great Lakes and 
to examine the relative importance of various sources through a comprehensive simulation 


modelling effort. 


CANADIAN ARCTIC AIR POLLUTION PROGRAM (CAAPP) 


In recent years, widespread particulate pollution has been observed in the 
Arctic, originating from emissions in mid-latitude regions of Europe and eastern North 
America. Because of the environmental and climatological implications of polluting the 
polar cap, the governments of Norway, Denmark, the United States and Canada are 
cooperating in a joint investigation of suspended particulate matter north of 60°N. The 
CAAPP is the Canadian component of this joint study and its objectives are (a) to 
determine the temporal and spatial variation in composition and concentration of trace 
substances in Canadian Arctic air, (b) to determine major pathways of pollutants into and 
within the Arctic and (c) to develop a predictive capability to assess the impact of 
increased emissions on Arctic air quality. 

A weekly atmospheric analysis program is carried out at Mould Bay and 
Igloolik. The network will be expanded to include Alert in 1980-81. 


STRATOSPHERIC POLLUTION AND OZONE MONITORING 


The stratosphere, the layer of the atmosphere between an altitude of 
10 kilometres and 60 kilometres, is a region of major global air circulation. It contains 
the ozone layer which prevents dangerous levels of ultra-violet solar radiation from 
reaching the earth's surface. Gaseous chlorine-bearing compounds such as chlorofluo- 
romethanes emitted into the atmosphere by consumer and industrial processes are 
chemically destroying ozone in quantities that, although difficult to specify precisely, are 
predicted to be dangerously large. 

The Atmospheric Processes Research Branch has undertaken high-altitude 


balloon experiments at Cold Lake, Alberta; Palestine, Texas and Mildura, Australia, to 


ol 


measure quantities of key stratospheric chemical constituents to verify information 
gathered by the NIMBUS VII satellite and to produce theoretical model predictions of 
future and present ozone depletions. Instrumentation has recently been improved and test 
programs are being continued. Considerable work is done in collaboration with univer- 
sities and other public institutions. 

Measurements of the total ozone column in the atmosphere are made daily 
from ground level at five sites across Canada. An analysis to detect the currently 
expected ozone depletion in the Canadian ozone monitoring records indicates a small 


downward trend. 
ENERGY REVIEW GROUP ACTIVITIES 


In June, following discussions with the Department of Energy, Mines and 
Resources, Environment Canada initiated a review of environmental, health and safety 
aspects of nuclear energy and other electricity generating options. Task forces were 
established to study various fuel cycle scenarios (to the year 2000) for coal, nuclear, hydro 
and biomass. In this regard, AES sponsored a contract with a private meteorological 
consulting firm, MEP Co., to evaluate regional impacts of coal utilization. As department 
input to the Parliamentary Inquiry into nuclear energy, AES prepared substantive material 


on impacts of coal and nuclear energy scenarios. 
ENVIRONMENTAL IMPACT ASSESSMENT (EIA) 


AES contributes to the departmental EIA program through the review of air 
quality aspects of EIA's and through the development of systems to transfer the related 
EIA technology to other AES components, other government agencies and the private 
sector. 
| In direct support of other agencies, an assessment of a uranium refinery in 
‘Corman Park, Saskatchewan, was carried out for EPS and a review of airport pollution 
models was completed for Transport Canada and the International Civil Aviation 
Organization (ICAO). 

Impact assessment research focussed on air pollution potential in Canada and 


on the development of numerical models for the assessment of air quality under specific 


situations. Among the numerical models developed were: the Maritime Episode and three 
| 
| 
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Climatological Air Models (air quality); the Gaussian Puff Model (dispersion of radio- 
nuclides); and the Mixed Layer Model (frequency distribution of pollutant concentration). 
Experiments on the effectiveness of air quality monitors, and pollutant 
transformation are in progress. 
Courses and workshops on air pollution meteorology and environmental assess: 


ment were presented in Ottawa and Toronto. 
ENVIRONMENTAL EMERGENCIES 


During the year, AES responded to two major emergencies associated with ail 
pollutants and their effects. The first incident was the release of radionuclides at Three 
Mile Island, Pa. In response to concerns about effects on Canadian territory, a trajectory 
model was implemented to delineate potential effects in terms of risk assessment. The 
second incident was a train derailment at Mississauga, Ontario, and a resultant chlorine 
spill. During this incident, on-site meteorological and dispersion information was providec 
to various authorities and the public. 

Arising from these emergencies was the formation of a national working grou 
to study various aspects of radioisotope releases. This working group will supply advice or 
models suitable for contingency planning and generate proposals for effective all-weathe 
mobile units designed to provide on-site meteorological/dispersion information in th 


event of spills of toxic materials. 
ENVIRONMENTAL CONTAMINANTS 


AES contributes to the Federal Environmental Contaminants Progran 
established under the Environmental Contaminants Act (1976). Research has beet! 
initiated to investigate the behaviour of atmospheric organic and inorganic contaminant 
interacting with the biosphere. Specific objectives are (a) to determine existing loading 
and pathways of problem substances in the environment and (b) to interpret the effects o 
problem substances in the environment. 

With respect to inorganic contaminants, particular emphasis is being placed ot 
a number of metals which, upon entry to aquatic and terrestrial ecosystems, build y 
residues that- have long-term effects on the environment and human health. The organi 
contaminants occur in a multitude of forms including the polychlorinated biphenyl 
(PGBis). 
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NANTICOKE ENVIRONMENTAL STUDY 


The Nanticoke Environmental Study was a major field study carried out in 
June, 1978, in cooperation with AES Ontario Region, Ontario Hydro and the Ontario 
Ministry of the Environment. The objective was to determine shoreline effects of air 
pollutant concentrations in the vicinity of a lakeside thermal generating station. The 
follow-up work is now virtually complete with 12 project data reports prepared and four 
scientific papers being submitted to journals. The study has produced comprehensive and 
valuable documentation on increases of ground-level pollution caused by shoreline 


fumigation. 
ATMOSPHERIC BOUNDARY LAYER* RESEARCH 


Several numerical models applicable to the Clean Air Act were either 
developed and applied, or are presently in the testing stage. Among these are the Monte 
Carlo and Three-Dimensional Planetary Boundary Layer models used in the calculations of 
transport and dispersion of air pollutants, and a Complex Terrain model used to 


incorporate effects of isolated topographic features. 
Field Experiments and Data Analysis 


(a) New Tethersonde 
A prototype for a new tethersonde was completed and successfully tested. The new 
design facilitates sampling of up to 10 channels of meteorological data and on-line 
recording and analyses. 
(b) Upper Air Wind Data 
| The quality of VLF upper wind air data processed at 5 mb intervals has been 
assessed in comparison with the radar wind data. 
(c) Acoustic Sounder 
| The highlight of this year's field experiment occurred in Boulder, Colorado, where 
the acoustic sounder was used in WMO-CIMO intercomparisons of low-level sounding 
systems. Such intercomparisons provide an excellent opportunity to examine all 


aspects of calibrating remote sensing systems. 


< The boundary layer is the lowest layer of the atmosphere (troposphere), extending 
from the earth's surface to about 1500 metres aloft. 
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Polynya Heat Budget Experiment 


The second year of a three-year polynya study was undertaken in cooperation 
with the Frozen Sea Research Group of the Ocean and Aquatic Sciences (Department of 
Fisheries and Oceans). Preliminary results indicate drastic effects on the atmospheric 


characteristics of the boundary layer. 


CRITERIA AND STANDARDS 


AES provides scientific and technical support to the Federal-Provincial 
Committee on Air Pollution through its subcommittees on Air Quality Objectives and Air 
Quality Indexes. For the Objectives subcommittee, computer-based data management and 
display techniques were developed and tested for the preparation of criteria documents. 
For the Air Quality Indexes subcommittee, revisions on guideline documents for short- 
term and annual air quality indexes were completed. 

A Panel on Particulate Effects on Atmospheric Processes was organized to 
prepare input to the Air Subcommittee of the NRC Associate Committee on Scientific 


Criteria for Environmental Quality. 


TECHNOLOGY TRANSFER AND EXTRAMURAL ACTIVITIES 


During the year, a number of extramural activities were undertaken in a 
continuing effort to foster cooperation and information exchange among scientists both 
within and outside of AES: branch personnel participated in conferences, meetings, and 
working groups; science subventions were awarded to a number of university academics} 


and numerous contracts were let to private sector and university personnel. 
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HIGHLIGHTS 


The long-range transport of air pollutants, in particular the problem of acid 
rain, was the principal environmental concern during the 1980-81 fiscal year. There were 
two significant achievements in this regard: the signing of the Memorandum of Intent 
with the United States on August 5, 1980 and the amendment to Canada's Clean Air Act 
on December 17, 1980. These developments are expected to add impetus to Canada's 
efforts to encourage reductions in emissions of acid-causing pollutants in the United 
States. 

The Memorandum of Intent states the intention of both Canada and the United 
States to vigorously enforce existing legislation governing air pollution and to work 
toward the development of a bilateral agreement on transboundary air quality. 

The Clean Air Act amendment, given swift unanimous passage in the Canadian 
Parliament, empowers the federal government to take steps to control the emission of 
pollutants affecting another country. It provides the reciprocity required under Section 
115 of the U.S. Clean Air Act. 

A federal acid rain control strategies program was launched during the year in 
cooperation with the provinces. The purpose of the program is to identify, develop and 
evaluate alternative abatement options and to assess the impact of various U.S. emission 
reduction scenarios in Canada. 

Federal research activities included the monitoring of atmospheric 
composition and deposition, and the modelling of atmospheric transport and deposition. 
Emphasis is being placed on developing a greater understanding of the acid deposition 
problem and the nature of long-range transport and pollutant transformation. 

Information activities throughout the year greatly increased the Canadian 
public's awareness of the acid rain problem. Numerous reports were published and media 
coverage was extensive. 

In other program activities, the implementation of the four federal Clean Air 
Act regulations continued in cooperation with the provinces. Proceedings were initiated 
for Crown prosecution of a secondary lead smelter in Winnipeg found to be emitting lead 
in quantities well in excess of limits specified in the federal regulations. 

The National Air Pollution Surveillance (NAPS) annual report (1979) was 


improved through a new section which analyzes the data with respect to the National Air 


ii 
Quality Objectives and reports the air quality at each NAPS station in relation to these 
objectives. 

Increasing concerns about the health effects of fine particulate matter may 
lead to nationwide monitoring in the 1980's. During the fiscal year, seven new samplers 
for fine particulates were deployed in the major cities of the NAPS network and a pilot 
monitoring program was begun. Complementing this was a study initiated to determine 
the sources and emissions of anthropogenic primary fine particulate matter under 15 
micrometres in diameter. 

A high-hazards laboratory is being established by Environment Canada for the 
trace analysis of hazardous organic toxic substances. Sophisticated equipment such as a 
gas chromatograph - mass spectrometer has also been installed in response to the 
increasing need to identify and analyze toxic substances considered to be hazardous to 
human health. 

An important research activity in the toxic chemicals program is aimed at a 
better understanding of the atmospheric pathways of mercury and its compounds. An 
atomic fluorescence mercury monitor is under development and should have greatly 
enhanced sensitivity and ability to determine different species of mercury present in the 
atmosphere. 

Because of concern over possible emissions of dioxin and dibenzofuran from 
the combustion of refuse and coal, a project to sample the fly ash from several municipal 
incinerators and coal-fired boilers was initiated. 

Inspection projects conducted on 800 in-use vehicles in Rimouski, Quebec and 
Charlottetown, P.E.I. showed that about 75% of the vehicles had excessive air pollutant 
emissions, due to carburetor maladjustment. About 30% had non-functioning nitrogen 


oxide controls. 
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INTRODUCTION 


This report, submitted in accordance with Section 41 of the Clean Air Act, 
covers activities for the period ending March 31, 1981. 

The Clean Air Act, proclaimed November |, 1971, provides the basis for the 
federal government's air pollution control activities and has three main objectives. The 
first and foremost is to protect the health of the public of Canada from air pollution. To 
this end, federal regulations are promulgated limiting the emission of hazardous pollutants 
such as lead, mercury, vinyl chloride, asbestos and arsenic from specific industrial 
sectors. The second objective is to promote a uniform approach across Canada in the 
control of other pollutants. To achieve this and to provide appropriate leadership by the 
federal government, the Act enables the issuance of industrial sector guidelines which, if 
adopted by a province as models for legislation, become enforceable by that province. 

The third objective is to make provision for the mechanisms and institutions 
needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that cooperative efforts between provincial and federal authorities are 
required. The Act enables the federal government to enter into agreements with 
individual provinces and allows the establishment of arrangements for the implementation 
of regulations made under the Act; the Act also provides for direct action by the federal 


government when necessary. 
Act Amended in December 1980 


By virtue of an amendment given Royal Assent on December 17, 1980, the 
Clean Air Act now empowers the federal government to take steps to control the emission 
of pollutants affecting another country. This amendment provides the discretionary 
authority needed to control these pollutants without requiring that an agreement be in 
place, as previously required under Section 7-1(b). It will only apply to countries 
providing reciprocal protection. In effect, the amendment to Canada's Clean Air Act 
provides the reciprocity required by Section 115 of the U.S. Clean Air Act which enables 
U.S. federal authorities to initiate a process to require state governments to reduce 
emissions adversely affecting Canada. Because of the requirement for reciprocal 
authority, the United States previously may not have been able to implement Section 115 


for Canada's benefit. 


RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act include: 


a) ensuring the development of regulations limiting the emission of hazardous 
substances and guidelines indicating limits to the quantities and concentrations of 
air contaminants that may be emitted from any source; 

b) establishing, operating, and maintaining a system of air pol]Jution monitoring stations 
throughout Canada; 

c) collecting, through the operation of air pollution monitoring stations and from other 
appropriate sources, data on air pollution in Canada and processing, correlating, and 
publishing such data on a regular basis; 

d) conducting research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and providing consultative, advisory 
and technical services, and information related thereto; 

e) formulating comprehensive plans and designs for the control and abatement of air 
pollution and establishing demonstration projects, and publicizing, demonstrating, 
and making such projects available for demonstration; and 

f) publishing or otherwise distributing or arranging for the publication or distribution 
of information that would serve to inform the public in respect to al] aspects of the 


quality of the ambient air and of the contro] and abatement of air pollution. 
ENVIRONMENTAL PROTECTION SERVICE 


The Clean Air Act is administered within the Department of the Environment 
by the Environmental Protection Service (EPS) through its five regional offices across 
Canada and through the Air Pollution Contro] Directorate and the Federal Activities 
Assessment Branch in Ottawa. A resource summary for the Air Pollution Control 


Program is shown in Table 1. 
Air Pollution Contro!] Directorate 


The responsibilities of the Air Pollution Control Directorate (APCD) are 
divided among three branches. 

The Air Pollution Programs Branch develops and coordinates Canada's National 
Air Pollution Surveillance (NAPS) Program and conducts specific ambient air monitoring 
and source sampling surveys. Nationwide inventories of air contaminant emissions are 


developed and maintained as prerequisites to the national programs of air pollution 
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TABLE | AIR POLLUTION CONTROL PROGRAM RESOURCE SUMMARY 

Fiscal End of year Goods and Total 
Year strength Salaries ($) services ($) Capital ($) expenditure 
1971-1972 76 900 000 455 000 660 000 2 015 000 
1972-1973 147 1 711 000 644 000 1 079 000 3 434 000 
1973-1974 151 1 859 000 1 053 000 958 000 3 870 000 
1974-1975 163 Zr e219 L077 2210 11327507 4 742 996 
1975-1976 176 3 171 686 1 231 818 827 838 Dew oy me ty 
1976-1977 165 3 069 500 1 210 300 795 487 Do U7) 287. 
1977-1978 156 3 411 000 2 024 800 781 800 6 217 600 
1978-1979 147 3 580 000 1 410 000 1 260 000 6 250 000 
1979-1980 146 3 800 777 11262297 D39=39>D 5 466 471 
1980-19381 148 BeOott 7 2) 3 452 845 372 354 7 506 924 


control and abatement, and serve as an effective means of evaluating the success of 
control programs. The Branch does air quality trend analyses, population exposure 
analyses and emission trend analyses for past and future years and also provides data for 
the development of regulations and guidelines. It coordinates the development and 
prescription of National Ambient Air Quality Objectives and is also responsible for 
interservice, intergovernmental and international liaison and coordination. These func- 
tions are performed in three divisions: Surveillance, Pollution Data Analysis, and Program 
Coordination. 

The Abatement and Compliance Branch is primarily concerned with the 
application of proven technology to the capture and containment of pollutants from 
Stationary and mobile sources. It is the focal point of engineering and technical expertise 
on air pollution emissions and control and abatement methods. It prepares technical 
assessments, state-of-the-art reviews and industry studies used as the basis for the 
development of air pollution control standards, regulations and guidelines. Government- 
industry task forces, planned, organized and chaired by the Branch, recommend abatement 
technology for use in establishing regulations and guidelines. Major stationary sources of 
air pollution, such as iron and steel mills, non-ferrous smelters, pulp and paper mills, 
thermal power generating stations and incinerators are under the jurisdiction of three 


divisions of the Branch: Mining, Mineral and Metallurgical, Chemical Process Sources, 
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and Combustion Sources. Emissions from motor vehicles, ships, locomotives and aircraft 
are the responsibility of the Mobile Sources Division. A fifth division, Fuels, develops fuel 
composition and additive regulations, fuel inventories and emission guidelines for major 
fuel production or refining sources. 

The Technology Development Branch has two primary responsibilities. One is 
to manage a cost-shared program with Canadian industry for the development and 
demonstration of new air pollution control technology and the other is to provide the 
technical and scientific services required by the Directorate. These services include the 
development and certification of analytical techniques required to support regulations and 
guidelines; the preparation of standard reference materials for analytical laboratories 
across Canada engaged in the analysis of air pollutants; the provision of a computerized 
information service on air pollution control; the editing, publishing and distribution of all 
Directorate scientific and technical reports; the transfer of technical information and 
technology through seminars; and the training of inspectors, analysts and enforcement 
officers in federal, provincial and municipal jurisdictions. These functions are performed 


in three divisions: Control Development, Chemistry, and Publications and Training. 
Environmental Protection Service Regional Offices 


Contact with provincial environmental protection agencies is maintained 
chiefly through the five EPS regional offices located in Dartmouth, Montreal, Toronto, 
Edmonton and Vancouver. Regional Directors provide direction and supervision of EPS 
programs arising from the Clean Air Act together with policies and commitments 
resulting from bilateral and international agreements. They also formulate and 
administer enforcement and other operational programs in accordance with national 


policies and guidelines. 
Federal Activities Assessment Branch 


The Federal Activities Assessment Branch, originally established to 
demonstrate the federal government's resolve to control pollution from its own facilities, 
now acts in an advocacy and advisory capacity to ensure that the federal government 
plays a leadership role and that satisfactory control measures are incorporated into the 
design of federal activities. It is concerned with all forms of pollution and is also 
responsible for environmental impact assessment of off-shore oil and gas developments, 
mining activities north of 60° latitude, linear transportation facilities, and the 


department's nuclear program. 
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Through both headquarters and regional offices, the Federal Activities 
Assessment Branch coordinates and provides an overall interface on behalf of EPS for 


environmental protection matters pertaining to activities of the federal government. 
PROBLEM IDENTIFICATION, CHARACTERIZATION AND ASSESSMENT 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations and emission inventories, and for providing 


consultative services to federal or provincial agencies on air pollution surveillance. 
Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition is made by determining the sources 
and magnitude of emissions, and by measuring the concentration of contaminants in the 
atmosphere. The latter is accomplished through the NAPS network and ambient air 
quality studies, which are discussed later, the former by means of national inventories of 
air contaminant emissions. Inventories are compiled for the five most common air 
contaminants and for others that are potentially hazardous. 

Inventories of potentially hazardous air contaminants. These inventories deal 
with contaminants that may present a significant danger to human health or the 
environment. They assist federal and provincial control agencies in developing programs 
and establishing control priorities. To date, 13 such inventories have been published. 
During the review period, draft reports for national inventories of the sources and 
emissions of copper and nickel, cobalt and tin, antimony, bismuth, chromium, barium, 
phosphorus, chlorine and hydrogen sulphide were prepared. These inventories are 
expected to be published in the next fiscal year. 

A report on the sources and emissions of mercury (base year 1978) was 
prepared for the purpose of assessing the impact of air pollution control legislation that 
has been implemented since the original inventory (base year 1970) was written. A final 
report will be available in the next review period. 

Inventories of common air contaminants. One of the first actions taken after 


passage of the Clean Air Act was to compile and publish a nationwide inventory of air 
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contaminant emissions in Canada. The first inventory was an overview for 1970 of air 
pollution problems with respect to the five contaminants most significant in quantity: 
sulphur oxides, particulate matter, carbon monoxide, hydrocarbons and nitrogen oxides. 
The inventory was subsequently updated to provide similar overviews of nationwide 
emissions for 1972, 1974 and 1976. The 1976 inventory was published during the review 
period and the data are summarized in Table 2. Gridded maps, one for each contaminant, 
illustrating the emission densities of the contaminants on a 127-km x 127-km grid, were 
incorporated into the report to give readers a snapshot view of the magnitude and 
distribution of the emissions across the country. 

In addition to showing the magnitude and distribution of emissions, the 
inventory describes, for each sector emitting any or all of the five contaminants, the 
process(es) employed, the specific source(s) where the emissions occur, and the type and 
efficiency of control in place, if any. 

National Emissions Inventory System. All inventory information about the five 
common air contaminants is stored in the computerized National Emissions Inventory 
System which provides easy retrieval of data and has rapid updating capabilities. In 
addition to providing information on a provincial or census division basis, the system now 
has the capability to estimate emissions on a 127-km x 127-km grid cell basis as discussed 


above regarding the 1976 inventory. 


TABLE 2 SUMMARY OF NATIONWIDE EMISSIONS OF AIR CONTAMINANTS, 1976 


Emissions (tonnes x 103) 


Particulate % of Sulphur % of Nitrogen %of Hydro- % of Carbon % of 


Category matter total oxides* total oxides** total carbons total monoxide total 
Industrial 

processes ag2 D2.2 3873) 70.2 38 2.0 212 8.0 926 6.0 
Fuel combustion/ 

stationary 301 WehsZ2 1 499 28.2 652 Bail 142 2533 266 Nesi/ 
sources 

Transportation 74 Biaz 78 Dee OLS 54.7 1 037 Boa 8 820 Byles) 
Solid waste 

incineration 34 eS) 3 0.1 2 0.3 26 1.0 315 Zod 
Miscellaneous 682 72e)8) - - 147 Ue) 1 234 46.6 5 071 32.9 


TOTAL 2 284 100.0 2) Sl 100.0 1 860 100.0 2 651 100.0 15 398 100.0 


* Expressed as SO? 
** Expressed as NO? 
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Information developed for the previously mentioned inventories of potentially 
hazardous contaminants will be added to the system in the near future. 


The inventory is updated biennially; the 1978 revision is in progress. 
Long-Range Transport of Air Pollutants 


The long-range transport of air pollutants (LRTAP), in particular acid rain and 
its deleterious effects on sensitive ecosystems in eastern Canada, continued to be the 
priority of the Air Pollution Control Program in 1980-81. Long a documented problem in 
Scandinavia and other European countries, acid rain originates principally as emissions of 
sulphur and nitrogen oxides from such sources as thermal power plants, non-ferrous 
smelters and motor vehicles. Carried aloft, these pollutants are transformed into acidic 
substances which fall to the earth often far from the polluting sources. 

Federal Control Strategies Program. The federal government of Canada 
initiated research into acid rain several years ago as a result of new discoveries indicating 
acidic precipitation to be a far more serious problem than previously believed. In 
response to the problem of acid rain a Control Strategies Program was launched in 
cooperation with the concerned and affected provinces. The federal LRTAP/Acid Rain 
Control Strategies Program is designed to identify, develop and evaluate alternative 
abatement options and to assess the impact of various U.S. emission reduction scenarios in 
Canada. The program is designed to provide a clear set of recommendations for domestic 
programs. Such recommendations would also provide a basis for negotiation of a 
Canada-U.S. Air Quality Agreement, a goal being actively pursued by Canadian officials. 


The Control Strategies Program has four basic components: 


r. Source Identification and Application of Control Technology 
An assessment of the major sources of sulphur and nitrogen oxides including 
non-ferrous smelting, thermal power generation and transportation is nearing 
completion. Background studies are being conducted in order to assess the 
size and composition of the emitting industry sectors, the processes used and 
the resultant emissions. Control technology studies have been designed to 
review existing, emerging and future methods of emission reduction. 
Particular emphasis has been placed on putting Canadian industry in a 


worldwide context. 


2; Assessment of Direct Costs and Indirect External Costs of Control 
The second component, which is underway, consists of commodity studies, by- 
product feasibility studies, financial analyses of the application of technolo- 
gical fixes and an analysis of the cost impact of controls on emitting sectors. 
The data acquired will enable the determination of the social and economic 
consequences of applying various levels of emission reduction to emitting 


sources and to other sectors of society. 


5 Assessment of Benefits 
In the third component, now in the developmental stage, the objective will be 
to identify the economic and social value of affected sectors of society 
including such areas as tourism, sport fishing, agriculture and forestry. This 
information will then be combined with effects information available from 
scientific studies, and other appropriate sources, to assist in estimating the 
social and economic significance of the acid rain problem on various sectors of 
society. The result will provide a base line from which to evaluate the 
tangible and intangible benefits that would result from various levels of 


emission reduction. 


4, Analysis of Alternatives 
Data sets and information gathered in the first three components of the 
program will be analyzed to develop and evaluate alternative abatement 
options. Where possible, econometric models will be used to manage economic 


information. 


Federal-Provincial Liaison. In the area of federal-provincial liaison a Canada- 
Ontario task force was established in August 1980 to assess the abatement options for 
INCO and Falconbridge Mines. In addition, discussions were held regularly with the 
affected Canadian provinces to review concerns and progress in both federal and 


provincial control strategy programs. 


Canada/U.S. Acid rain was the dominant issue in Canada's air pollution 
control activities vis-a-vis the United States during the fiscal year. The Canada-U.S. 
Bilateral Research Consultation Group's second report was released in November 1980. It 
confirmed the research results of the first report which indicated that large areas of 
North America are sensitive to damage from acidic precipitation, and that thousands of 


lakes in eastern Canada and the United States are already showing the initial signs of 


p) 


acidification including decreased productivity of fish species as well as spawning failure. 
In addition, new research has focused on a better delineation of the geographical areas of 
eastern North America affected by this pollution, and on the ranking of the vegetation, 
soils and waters there according to their relative susceptibility to injury. These studies 
are greatly improving our understanding of acidic deposition as an emerging continental 
problem and are further confirming the importance of classifying the mechanisms by 
which effects are induced and the way ecosystems are damaged. 

On a governmental level, Canada and the United States signed a Memorandum 
of Intent on August 5, 1980. The Memorandum stated the intention of both nations to 
vigorously enforce existing legislation governing air pollution and to work towards the 
development and negotiation of a bilateral agreement on transboundary air quality. To 
that end, a number of working groups with both Canadian and American membership were 
formed to study the problems of transborder pollution and provide the information 
required for the negotiation of an agreement. Their first reports, in a four-stage 
reporting process, were released in February/March 1981. In brief, they indicated what is 
known about the problem. Damage to the environment in both countries has been 
documented and the reports stressed that research must continue in order to develop a 
Clearer understanding of the acid deposition problem. 

The amendment to Canada's Clean Air Act in December 1980 was designed to 
give impetus to Canada's efforts to seek reductions in emissions of acid-causing pollutants 
in the United States. 

A federal interdepartmental LRTAP committee was formed to discuss and 
coordinate the acid rain programs underway in participating departments. These 
departments are: Environment, Fisheries and Oceans, Energy, Mines and Resources, 
National Health and Welfare, Agriculture and External Affairs. Under the management of 
the main committee are three subcommittees which monitor and coordinate federal 
scientific, socio-economic and public information activities, respectively. Because of the 
public information program and the resulting media coverage, public awareness of acid 
rain increased dramatically as did requests for speaking engagements by the Minister and 
other senior officials. "Stop Acid Rain" buttons were widely distributed. Efforts aimed at 
increasing American awareness were intensified, an example being addresses given at the 
annual meeting of the Air Pollution Control Association, an organization with a 
predominantly American membership. This meeting was held in Montreal in June 1980. A 
large acid rain exhibit built by Environment Canada was a feature. The exhibit has since 


had wide exposure throughout Canada and the United States. 
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A number of EPS regional and headquarters activities in acid rain are 
described in the following paragraphs. 

The completion of the first phase of the acidification study of 16 lakes in Nova 
Scotia and southern New Brunswick indicates that all of the study lakes have very low 
buffering capacities. Sampling of a number of the lakes will be completed in 1981 to- 
determine the effects of seasonal variations. 

An analysis of local surface wind direction during the sampling of a rural site 
in Nova Scotia strongly suggests that approximately 50% of the annual wet deposition of 
acidic compounds is due to emissions from Halifax-Dartmouth. This indicates that any 
decrease in acid precipitation in the Atlantic region must come about not only through a 
reduction in emissions from distant source regions, but also through a reduction within the 
region itself. 

Using modelling techniques, it was estimated that if the planned expansion of - 
the Lingan coal-fired thermal power station does not include sulphur dioxide control, then | 
the increased emissions will result in a 2 to 3% increase in acidic deposition in- 
Newfoundland. 

In addition to participating in various committees concerning long-range 
transport, EPS Ontario submitted a comprehensive report to the Rainy River Water 
Pollution Board of the International Joint Commission on the effects of acidic precipita-_ 
tion in the Rainy River Basin. The Rainy River Board included a précis of this material in 
its 29th progress report to the International Joint Commission. 

Among the responses to numerous queries from the public regarding acid 
precipitation was a similar comprehensive review of possible impacts on the Gibson Indian | 
Reserve near Parry Sound, Ontario. 

In Quebec, the regional office did an inventory of sulphur dioxide emissions 
from the combustion of light and heavy oils in the province for the years 1960, 1970 and. 
1979. Projections were made for the years 1985, 1990 and 1995 for different energy 
scenarios and control strategies. The study indicated that sulphur dioxide emissions would | 
remain stable or decrease depending on Canadian oil prices, the degree of changeover to: 
natural gas and the reduction in sulphur contents of these light and heavy oils. | 

In order to verify the national inventory of mercury emissions and improve the 
data base required for a better understanding of the transport of mercury over long 
distances, emission factors for two municipal incinerators were determined. The factors. 


were found to be of the same order as those used in the 1970 mercury inventory. 
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Following extensive literature reviews and discussions with authoritative 
research scientists and provincial government personnel, it was concluded that acid rain is 
not presently a large-scale environmental problem in Western Canada. However, the 
industrial expansion occurring in the West will necessitate careful monitoring of the 
environment and continued application of strict pollution controls to protect the sensitive 
ecosystems of the Canadian Shield areas of northeastern Alberta and northern 
Saskatchewan and Manitoba. 

During the review period, the Air Pollution Control Directorate continued 
work on the identification and quantification of Canadian sources and emissions of 
compounds implicated in the acid rain problem and in long-range transport in general. 
Studies focused on both natural and man-made sources in order that atmospheric 
transport, transformation and deposition can be adequately studied. Comprehensive 
inventories for sulphur dioxide and nitrogen oxides were completed for use in modelling 
activities. Reports on natural sources and emissions of nitrogen and organic compounds 
were published, with further reports on natural mercury and natural particulate emissions 
to be published in the next fiscal year. 

Another significant element of the long-range transport phenomenon is 
primary fine particulate matter. In order to develop a clear understanding of the severity 
of this problem, a study was undertaken to determine sources and emissions of 
anthropogenic primary fine particulate matter less than 15 micrometres in diameter. A 
study of emissions of organic compounds from anthropogenic sources was also initiated. 
Organics are a major concern because of their role in the formation of smog through 
photochemical reactions with nitrogen oxides under irradiation. Reports from these 
studies will be published in the next fiscal year. 

A study to determine the seasonal variation in emissions of sulphur dioxide and 
nitrogen oxides was completed. Further work on the remaining three common air 


contaminants will be done in the next review period. 
Air Quality Monitoring 


The National Air Pollution Surveillance (NAPS) Network. As of March 31, 
1981 the NAPS network consisted of 518 air monitoring instruments at 161 sampling 
stations located in the following cities: St. John's, Charlottetown, Halifax, Sydney, Glace 
Bay, Fredericton, Saint John, Moncton, Montreal, Hull, Quebec City, Sherbrooke, 
Chicoutimi, Rouyn, Sept-lles, Trois-Riviéres, Arvida, Tracy, Thetford Mines, Shawinigan, 


Baie-Comeau, Ottawa, Windsor, Kingston, Toronto, Hamilton, Sudbury, Sault Ste. Marie, 
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Thunder Bay, London, Sarnia, Peterborough, Cornwall, St. Catharines, Kitchener, 
Brantford, Oakville, Winnipeg, Brandon, Regina, Saskatoon, Moose Jaw, Prince Albert, 
Edmonton, Calgary, Red Deer, Medicine Hat, Lethbridge, Yellowknife, Vancouver, Prince 
George, Victoria, Kamloops and Whitehorse. This coverage includes 43 stations that 
provide continuous monitoring for all five of the most common air contaminants. An 
additional five stations monitor all but one parameter continuously. Of the 518 
instruments, 85 monitor sulphur dioxide, 51 monitor carbon monoxide, 49 monitor nitrogen 
dioxide and 47 monitor ozone, all on a continuous basis. Suspended particulate matter is 
monitored by 115 high-volume samplers operating every sixth day over a twenty-four-hour - 
period. 

All NAPS stations except those in the National Capital area, the Yukon and 
the Northwest Territories are now operated by the provinces and municipalities who 
receive technical assistance and training from EPS regional and headquarters personnel in 
the maintenance and repair of monitoring equipment. 

Particulate matter is analyzed for lead, sulphates and nitrates. Routine 
analysis for particulate sulphates and nitrates began in 1980 because they are major 
contributors to the problem of long-range transport of air pollutants. Information gained 
will support studies underway to document the effects of long-range transport, particu- 
larly the effects of acid rain. 

Supporting this particulate sulphate and nitrate monitoring program was a 
contract report on the evaluation of various filter media available for use in high-volume) 
samplers. The evaluation was based on all available published research results from North 
American researchers and on experimental field data obtained by APCD. 

A complementary project was the analysis of archived high-volume filters for 
sulphates. Archived filters beginning with the year 1969, the first year of the NAPS 
network, were all analyzed up to 1979 for nine selected stations across Canada that were 
in existence throughout the 1970s. This retroactive analysis will serve to define the trend 
for sulphates. 

The increasing concern about inhalable fine particulates as a hazardous air 
contaminant is expected to bring about the need for monitoring on a nationwide basis in 
the 1980s. During the fiscal year, seven new dichotomous samplers for fine particulates 
were deployed in the major cities of the network, and a pilot monitoring project was 
begun. The results of a field evaluation program previously carried out by APCD to 
evaluate high-volume cascade impactors for the monitoring of fine particulates were 


presented in a contract report. 
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Another special project undertaken in the NAPS network was to relate the 
ambient particulate lead concentrations measured at the two downtown roof-top stations 
in Toronto and Ottawa to the lead concentrations that would exist at street level. The 
data are being analyzed and the results will be reported in May 1981. 

NAPS data, to be useful, must be representative, accurate, precise and 
complete. Accordingly, a formal, continuous quality assurance program is needed to 
ensure that these criteria are satisfied. The program includes standardization of field 
calibration materials, routine multi-point calibrations on all continuous gaseous analyZers, 
and performance audits. Ninety-one monitors were audited and 19 found to be 
unsatisfactory. 

Comprehensive site documentation information collected for 50 major NAPS 
stations was finalized and will be published early in fiscal year 1981-82. The information, 
comprising details on instrument characteristics and measurement principles as well as 
panoramic photographs of each site, will aid in interpreting NAPS data. 

New ozone photometer reference standards traceable to the National Bureau 
of Standards (NBS) were established at the Ottawa calibration laboratories. All 
calibrations of NAPS ozone monitors may now be referenced to NBS standards as were 
previously the calibration of all of the other monitors (sulphur dioxide, carbon monoxide, 
nitrogen dioxide and suspended particulates). 

The 1979 NAPS Annual Summary and twelve monthly summaries were 
published during the fiscal year. Data from the annual summaries, updated to 1980, on 
suspended particulates and lead are given in Tables 3 and 4 for selected stations. The 
annual summary was improved through a new section which analyzes the data with respect 
to the National Air Quality Objectives and reports the air quality at each NAPS station in 
relation to these objectives. 

Headquarters laboratory support to NAPS included analysis of almost 400 fine 
particulate samples for sulphates and nitrates; 1983 high-volume sampler filters for lead 


and 2300 filters for sulphates and nitrates. 


Air Monitoring Surveys. EPS headquarters and regional staff again took part 
in numerous air quality monitoring surveys across the country. These surveys are usually 
in response to severe local or regional problems that have surfaced or been identified by 
communities or municipalities. EPS staff cooperate by helping to set up equipment and 


train operators, as well as analyzing samples and advising on controls. Other surveys may 
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TABLE 3 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
SUSPENDED PARTICULATES -- SELECTED SITES, 1975-80 

Annual geometric mean 

(micrograms per cubic metre) | 
Location Ee) 1976 1977. L973 979 1980 | 
St. John's, Duckworth & Ordinance ¥ 50 * 37 45 48 
Charlottetown, 56 Fitzroy * au 39 52 43 * 
Halifax, N.S. Tech. College 52 49 47 42 39 = 
Sydney, County Jail o 73 53 52 By) 65 
Fredericton, York 46 43 DZ 52 47 | 
Saint John, 110 Charlotte 55 53 62 BY 58 68 
Montreal, 1212 Drummond 101 78 74 76 76 65 
Montreal, Duncan & Décarie 136 112 99 121 141 149 
Montreal, 2900 boul. Concorde 68 op, 62 63 By 
Hull, Gamelin & Joffre * 4] 38 42 
Quebec, Parc-Autos Paquet-Laliberté 103 85 76 89 93 
Sherbrooke, Wellington & Albert % 54 * * * 65 
Chicoutimi, 222 Racine ie) 68 62 
Rouyn, Hétel de Ville * * * 31 BZ 34 
Trois-Rivieres, Hart & Ste-Cécile 72 Dil 89 71 78 
Arvida, Powell & Hoopes * * 66 78 62 
Tracy, Garneau & Rte 132 56 56 45 4g 
Shawinigan, Frigon & Laval ‘a 147 ey 113 
Ottawa, Slater & Elgin ai 60 63 56 Sy) py! 
Windsor, City Hall 80 76 83 ie 74 Th 
Kingston, Queen's University 42 38 36 30 24 36 
Toronto, 67 College 7 63 67 65 78 72 
Toronto, Lawrence & Kennedy 65 58 60 67 69 
Toronto, Elmcrest * 49 * 61 54 
Hamilton, Barton & Sanford 98 101 85 * 96 8&9 
Sudbury, 19 Lisgar 48 46 fy 48 Dt 55 
Sault Ste. Marie, 550 Queen St. W. 62 * * 
Thunder Bay, 14 Algoma 54 us 49 42 39 46 


*Insufficient data available to calculate valid annual geometric mean concentrations. 
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TABLE 3 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
SUSPENDED PARTICULATES -- SELECTED SITES, 1975-80 (Continued) 


Annual geometric mean 
(micrograms per cubic metre) 


Location 1975 1976 1977 1978 1979 1980 
London, King & Rectory 73 64 62 73 if. 83 
Sarnia, Front * 67 76 
Peterborough, 500 George * * 42 60 53 
Cornwall, Memorial Park 44 46 43 57 52 
St. Catharines, North & Geneva * 69 60 66 64 
Brantford, Dalhousie & Queen D/ 53 49 * * 
Kitchener, Edna & rederick 54 68 * 64 
Oakville, Rebecca & Woodside 38 44 50 * 
Winnipeg, Jefferson & Scotia D7, 43 36 39 36 
Winnipeg, 65 Ellen 76 7S 78 
Brandon, 11th & Princess 49 62 59 * * 58 
Regina, 12th & Smith 64 57 58 47 * 62 
Saskatoon, 30th St. & 833 P Ave. DD 63 53 52 58 53 
Moose Jaw, airford & Ist Ave. 74 74 65 YS) 60 66 
Prince Albert, 1257-Ist Ave. E. 68 73 73 * * 64 
Edmonton, 100 St. & 102 Ave. 7, 137 92 63 7? * 
Calgary, 316-7th Ave. * il 93 94 M3 152 
Red Deer, 4747 50th of, 63 66 53 68 70 
Lethbridge, 13th St. & 9th Ave. S. 37 46 44 45 56 a3 
Yellowknife, 50th Ave. & 51st St. ce 54 * * 50 68 
Vancouver, 970 Burrard * 68 69 67 62 70 
Victoria, 1106 Cook * 47 50 44 42 46 
Kamloops, 301 Seymour - 96 99 


Whitehorse, Federal Bldg.85 52 op 61 62 102 oy 


*Insufficient data available to calculate valid annual geometric mean concentrations. 
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TABLE NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
PARTICULATE LEAD -- SELECTED SITES, 1975-80 


eee er 
Annual geometric mean 
(micrograms per cubic metre) 


Location 1975. 1976 ~+~«21977.-~«41978 +~=«i1979~—=—«d1:980 
seen a 
St. John's, Duckworth & Ordinance * 0.44 * 0731 0.26 0.25 
Charlottetown, 56 Fitzroy * 0.24 0.23 OslS = Oxi * 
Halifax, N.S. Tech. College 0.30 0.20 0.18 O21 60" (OSL0 * 
Sydney, County Jail * * 0.42 0229... 0217 0.18. 
Fredericton, York 0.76 O455 0.42 02324 40339 0.34. 
Saint John, 110 Charlotte 0.47 0.31 O23 Calo anne! 0.18 
Montreal, 1212 Drummond * S01 * 03.73 , 20264 * 
Montreal, Duncan & Décarie 2.62 2.26 1.61 fhe3 5.22 ie36 | .3e 
Montreal, 2900 boul. Concorde OR? 0.42 03 ieee 0.29 | 
Hull, Gamelin & Joffre * 0.32 .=0:27., nan 
Quebec, Parc-Autos Paquet-Laliberté 1.03 * * Oc7.U ae 0n66 0.57) 
Sherbrooke, Wellington & Albert e * ‘g ie x 0.35) 
Chicoutimi, 222 Racine * (Oho 0.59) 
Rouyn, H6étel de Ville * * * * 0.36 0.40, 
Trois-Rivieres, Hart & Ste-Cécile 0038, 0535 0.36) 
Arvida, Powell & Hoopes * O54 7 = R0S37, 0.45, 
Tracy, Garneau & Rte 132 0.30 0.23 400 Oeel a || 
Shawinigan, Frigon & Laval S28) 10525 0.25 
Ottawa, Slater & Elgin PISO ee Oss! 0.67... 0.53 0.50), .200am 
Windsor, City Hall 0.70 0.60 0.62 O%63ane 0538 0.35 
Kingston, Queen's University 0.24 0.21 ORES Oc lay ple 92 0.10 
Toronto, 67 College O:91 * * 0.66 0.44 0.28 
Toronto, Lawrence & Kennedy * * 0.42 0.34 0.28 
Toronto, Elmcrest * * * 0.21 0. 
Hamilton, Barton & Sanford 0.88 * * * 0.62 0.50 
Sudbury, 19 Lisgar 0.65 * De BYE Ore se 0756 * 
Sault Ste. Marie, 550 Queen St. W. * * * 
Thunder Bay, 14 Algoma 0.43 * 0539 05235 0222 * 


*Insufficient data available to calculate valid annual geometric mean concentrations. 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
PARTICULATE LEAD -- SELECTED SITES, 1975-80 (Continued) 


Annual geometric mean 
(micrograms per cubic metre) 


Location 1975. 1976 +=«1977. «1978 1979-1980 
London, King & Rectory 0.78 * 0.55 ORD See U7, O53) 
Sarnia, Front * O19 Onn 
Peterborough, 500 George * OSES ORY: 0.30 
Cornwall, Memorial Park * * * * 0.07 
St. Catharines, North & Geneva Ono>) OeZ6 (Bho lis) 
Brantford, Dalhousie & Queen * * O20. = * 

Kitchener, Edna & Frederick CiEVAS) at 0.45 
Oakville, Rebecca & Woodside * * Une) * 

Winnipeg, Jefferson & Scotia 0.28 0.31 0.22 0.34 OZ? 
Winnipeg, 65 Ellen Deby lies? ey 
Brandon, 11th & Princess 0.27 OmZ2 0.26 * * 0233 
Regina, 12th & Smith 0.41 O32 QZ) 0.2) O22 
Saskatoon, 30th St. & 833 P Ave. 0 Ont 0.10 O7105 0.12 O18 
Moose Jaw, Fairford & Ist Ave. Oe27 0.21 0.16 Onl sO. to 0.16 
Prince Albert, 1257-Ist Ave. E. 0.26 0.23 Qezz * * 0.18 
Edmonton, 100 St. & 102 Ave. 0232 0.40 0.32 0.3) * * 

Calgary, 316-7th Ave. * 0222 0.36 0733 * 

Red Deer, 4747 50th On17 0.19 0.17 O.2 * * 

Lethbridge, 13th St. & 9th Ave. S. OR 12 0.09 0.05 OOS 2 * 

Yellowknife, 50th Ave. & 51st St. * 0.10 * * Q2Z Oez i 
Vancouver, 970 Burrard * [SGe) 0.98 SRS ORS) O./3 
Victoria, 1106 Cook * 0.61 0.59 0.42 0.42 0.40 
Kamloops, 301 Seymour Geos m0 2D 0.47 
Whitehorse, Federal Bldg.85 0.29 0.26 (Oe i he, 0.24. 30219 O.19 


*Insufficient data available to calculate valid annual geometric mean concentrations. 


18 


be initiated simply with a view to monitoring potential problems. In most cases the 
surveys continue for more than one year. 

On May 18, 1980, in what has been described as one of the continent's largest 
pollution episodes, Mount St. Helens erupted with devastating force, spewing millions of 
tonnes of volcanic ash into the skies over Washington and its neighbouring states. Canada — 
was not to be spared the volcano's effects, as day became dusk even in such distant 
downwind cities as Lethbridge, Regina and Winnipeg. To monitor the rapidly changing air 
quality, NAPS particulate samplers operated by provincial agencies were used across the 
Prairies. For a time, Canadian measurements of suspended particulates (ash) were well | 
above National Air Quality Objective maximum tolerable levels, but whether or not there | 
was any significant impairment to the health of Canadians is not known. | 

During the summer of 1980, a special intensive ozone survey was carried out in- 
the National Capital area. This survey attempted to establish the means of defining the | 
ozone pollution in an urban area through ground-based monitoring stations and especially © 
to establish the relationship between ozone levels measured at urban NAPS stations. 
throughout the country and the levels that could exist in the whole region surrounding the 
station. 

EPS continued to participate in the Nanticoke Environmental Monitoring 
Program established several years ago to assess the pollution levels resulting from new. 
industrial activity in the Nanticoke area on Lake Erie. The program to monitor | 
automobile-related pollutants and wood combustion emissions during the cold weather) 
season in Whitehorse continued. It has been found that sharp increases occur in carbon 
monoxide levels coincident with very cold days when strong inversions trap pollution from 
automobiles and home heating systems. Monitoring for particulate lead from secondary, 
lead smelters in Winnipeg, and hydrogen sulphide and sulphur dioxide at the Gold River 
Indian Reserve in British Columbia also continued. Residents of the reserve had raised 
concerns about these two pollutants which were being released from a nearby pulp mill. 
The two-year sampling program ended during the fiscal year and data have been sent to) 
Health and Welfare Canada for inclusion in its report on the study. | 

The ambient air fluoride monitoring program on Cornwall Island continued) 
throughout the 1980 growing season and into the 1980-81 winter season. During the 1980 
growing season, the particulate and gaseous fluoride levels were about the same as the! 
previous year. However, for the first time since sampling began, the gaseous fluoride: 


levels at the eastern station were generally higher than those measured at the western) 
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station. The reason for this is not readily apparent so it is hoped that the results of the 
1981 monitoring will provide some insight. 

The fluoride monitoring network on Cornwall Island was expanded in November 
1980 with the addition of a third sampling location. Two types of monitors were installed 
at this site: a modified sequential sampler similar to those at the other stations but using 
a flow-control device, and a directional sampler. 

Health and Welfare Canada has formally begun a major health effects study on 
the island. This study along with the air monitoring survey results will be of major 
importance to concerned parties on both sides of the border. 

A B.C. government committee formed in 1978 to assess the potential impact 
of the proposed Ridley Island coal terminal on a nearby pulp mill published its final report 
in 1980. Recommendations were made for mitigating measures to be applied to the 
terminal and the rail transportation system. The B.C. Ministry of the Environment 
subsequently developed an implementation plan to ensure that coal dust control measures 
will be incorporated into the design of the coal terminal, rail transportation system and 
the coal mines associated with the development of the northeastern B.C. coalfields. 

The program to monitor coal dust emissions from unit coal trains passing 
through Agassiz, B.C. continued with EPS support. A close watch is maintained over 
offending trains and the coal mining companies are notified when corrective action is 
required. The Canadian Transport Commission has also directed the rail companies to 
reduce ,train speeds through the town whenever excessive dusting occurs. These 
monitoring activities are also applied to other residential areas where complaints are 
made. 

During the period of May 28 to July 9, 1980, an ambient air survey for asbestos 
fibres was done in Baie Verte, Newfoundland, by EPS in cooperation with the 
Newfoundland Department of the Environment. Over 90 samples were collected during 
the study and analyzed by the electron microscope method by McMaster University 
laboratories in Hamilton. The results of the analysis were passed on to the province for 
an interpretation of any potential health effects to residents in the area. 

A field station for evaluating air monitoring devices under realistic and typical 
high traffic urban conditions has been set up in the Ottawa area. Air monitors under 
evaluation at the field station in 1980-81 were nitrogen oxides monitors, data loggers and 
a new organic contaminants analyzer. Major projects being prepared for the summer of 


1981 will evaluate monitors for toxic organic pollutants and fine particulates. 
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General. Development of standard reference methods for the measurement of 
mercury, arsenic and benzene in the ambient air continued. 
Trend Analysis 


During the review period, a national trend analysis of 1970-79 NAPS air — 


quality data was completed. Results for the 1974-79 period are shown in Tables 5 and 6. 


TABLE 5 AVERAGE OF THE ANNUAL MEANS OF NAPS STATIONS FOR 1974-79 — 


Change Change 


Contaminant 1974 1975 1976 1977 1978 1979 1978-79 1974%=7— 
Sulphur dioxide | 
(pphm) 1.6 bw 1.4 | PL ae eh ae 172 -8% -25% | 
Suspended particulates | 
(g/m) 71826 geGD <9 16>.) ea Ols9 26 l. FeO +7% -16% © 
Lead (g/m) 02681600255 7m O49 ne 0 546 wt0 oh 2a, 0% 39 een 7.6 -43% | 
Nitrogen dioxide 
(pphm) - - - 361% B28 5iq2 5A = 
Carbon monoxide : 
(ppm) Det: goths SO mlicGO nil 5 Sele eel 69 eer 026 -31% 
Soiling Index | 
(COH) 0. 3839.M0228% ac0328 ot Os27me0 725, we O250g IZ -26% 
Ozone (pphm) ~ - - - - 5 - - § 
| 
TABLE 6 PERCENTAGE OF NAPS STATIONS EXCEEDING MAXIMUM | 
ACCEPTABLE ANNUAL LEVELS OF AIR QUALITY OBJECTIVES, 
1974-79 
Objective 1974 1975 1976 1977 1978 1979 ) 
Sulphur dioxide (annual) 18 11 10 5 7 4 
Suspended particulates (annual) 49 42 37 24 2/1 340 
Nitrogen dioxide (annual) N/A N/A N/A 4 0 0m 
Carbon monoxide (8 hours) 72, 27 16 10 8 20 
Ozone (annual) N/A N/A N/A N/A N/A 50 


N/A - not available 


Py. 


Population exposure analyses were initiated. Further work in this area will be 
serformed in the next fiscal period. Emissions of sulphur dioxide from copper-nickel 
smelter complexes for the period 1950-2000 were determined and summarized in a 
Sublished report. Other sectors, including thermal power generation and natural gas 
yrocessing, will be studied later. 

Work began on estimating emissions for the five common air contaminants for 
the years 1955 and 1965. A report summarizing these data is expected to be completed in 


the next fiscal year. 
TECHNOLOGY 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT). Section 3 of the Clean Air Act provides for federal financial support 
sf control technology development projects. Out of this authority came, on April 1, 1975, 
the DPAT Program of cost-shared agreements with industry to develop and demonstrate 
new control technology. In the air sector, emphasis was placed initially on the 
development of technology for the capture and containment of fine particulates and 
sulphur dioxide. Later the program was broadened to include pollutants for which 
regulations and guidelines have been published or are under development. 

Fiscal constraints resulted in termination of the program's funding on March 
31, 1979; however, the program itself was not terminated and two existing projects were 
supported by APCD during the fiscal year, as described below. 

At the St. Anne-Nackawic Pulp and Paper Company Ltd. in New Brunswick, 
the collection efficiency of a scrubber, installed on the kraft recovery furnace for the 
capture of particulates and sulphur compounds, exceeded design requirements. Unfortu- 
nately, before optimization studies on the operation of the scrubber could be conducted, it 
was destroyed by a fire caused by unrelated factors. However, enough information was 
obtained to confirm that the scrubber performed to expectations and, based on this 
experience, a number of Canadian kraft mills are now installing similar systems. A report 
on the project was written. 

The other DPAT contract, with the Algoma Steel Corporation Ltd., was for 
the demonstration of a high-pressure water-jet system for cleaning coke oven doors. 
During the coking cycle, volatile matter from the coal condenses on the oven doors and 
door jambs, which are cooler than the oven. To obtain satisfactory door sealing and 
thereby minimize the emission of hydrocarbons into the atmosphere from leakage, these 


deposits must be removed, preferably after each cycle. At present, this is done 
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mechanically by scraping, a method that is not satisfactory. However, this study showed 
that the high-pressure water-jet system is a much more effective means of cleaning the 
doors and thus decreasing emissions into the atmosphere. 

Projects Sponsored under the Department of Supply and Services' Unsolicited | 
Proposal Program. This program provides bridge financing for unsolicited proposals in | 
science and technology submitted by the private sector that are worthy of support by one | 
or more government departments. The following three projects are now receiving support | 
frompers. 

A study to evaluate the significance of urban road dust as a source of | 
suspended particulate matter in the air in the urban Hamilton area neared completion. | 


The draft final report is expected to appear early in the next fiscal year. Some of the : 


information from the study was presented at a conference on the Hamilton environment 
held in that city in the fall of 1980. All participants in the project, including APCD and 
EPS Ontario, the Ontario Ministry of the Environment, Stelco, Dofasco, and the City of | 
Hamilton, believe the findings will be important in particulate control strategies in urban | 
areas in the future. | 

An agreement was drawn up with the Department of Energy, Mines and | 
Resources and the Department of National Defence for joint participation in a project to 
demonstrate the capabilities of a low-NO, burner. The project will involve installation | 
and testing of a limestone injection multi-stage burner at the coal-fired heating plant at | 
CFB Gagetown, New Brunswick. It is expected that this novel burner will reduce nitrogen . 
oxide emissions from pulverized-coal-fired commercial boilers. The project was initiated 
through APCD's involvement in the International Energy Agency. | 

A proposal to improve demister effectiveness by cooling tenter frame effluent | 
gases in the textile dyeing industry was submitted by Le Centre de Développement 
Technologique de I'Ecole Polytechnique de Montréal. Accepted for funding, the project is: 
aimed at providing the textile industry with an effective tenter frame organic emissions ‘ 
treatment system at an acceptable cost for small and medium businesses. A pilot system | 
has been developed and tested under both laboratory and plant conditions. | 

Other Technology Development Programs. Modifications made to the 
Enterprise Development Program (EDP) of the Department of Industry, Trade andj 
Commerce now ensure that federal support for the development of pollution abatement 
technology will be maintained following the discontinuation of funding for the DPAT and) 


CPAR programs in 1979. 
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Three proposals were supported under the EDP. One, from McMillan Bloedel 
Research Ltd., involves both the optimization of a two-stage black liquor system to 
minimize the emission of sulphur compounds from kraft recovery boilers, and an energy- 
=conomic analysis, from the air-pollutant emission perspective, of three methods of 
meeting emission standards for recovery furnaces. 

A second, submitted by Syncrude Research Limited, proposes the addition of 
lime to fluid-bed cokers to contain the bitumen sulphur as calcium sulphide. The 
petroleum coke formed during the operation will be burned in the auxiliary burners to 
produce the heat required for the coker operation. The sulphur in the coke is oxidized to 
calcium sulphate which is impounded instead of being released into the atmosphere as 
sulphur dioxide. 

The third EDP proposal involves the development by Metrex Ltd. (Toronto) of 
a laser-based instrument to determine, on a continuous basis, the mass emissions of 
particulates from industrial sources. The successful development of such an instrument 
would represent a major advance in particulate sampling, which is currently done on a 
discontinuous basis. 

A number of other submissions under the Enterprise Development Program are 
now in the assessment stage. 

Technical Information Dissemination. The Air Pollution Information System, 
established in 1973, responds to the information requirements of the Canadian air 
pollution control and research community as well as providing a current awareness service 
to keep senior management and other staff in the regions and headquarters abreast of new 
developments. Free searches of the Environmental Protection Agency APTIC file are 
provided to all levels of government. Searches for any other group are done at cost. 
During the review period, 200 computerized literature searches were completed and more 
than 3500 information requests were answered. The system has more than 100 000 
documents available on microfiche, a journal collection of over 80 titles and over 6000 
documents in hard copy. 

This information collection is available to any interested person. Special files 
are kept on issues of high profile. A series of vertical files on selected air pollution topics 
has been produced. 

Training in Air Pollution Control Technology. EPS headquarters and regions 
again supported regulatory activities across Canada, by presenting five air pollution 
control training courses for enforcement officers of the federal, provincial and municipal 


governments, and industry personnel. There were three on stationary source testing (two 
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on particulates in Vancouver and one on gases in Sherbrooke) and two on air pollution 
meteorology, in Bedford, N.S. and Montreal. 

Courses for inspectors in the reading of plume opacity were held in the EPS 
Quebec region during the review period. Thirty-six inspectors were certified. Courses 
are held at six-month intervals for recertification. 

EPS Quebec played a large role in helping to coordinate arrangements for the | 
annual meeting of the Air Pollution Control Association held in Montreal in June 1980 and 
attended by over 5000 persons. Several headquarters and regional personnel took part in 
the program. 

As in past years, EPS regions participated in numerous regional events such as” 
seminars, conferences and exhibitions, often in cooperation with municipalities. | 

Publications. During the review period, 26 technical reports in the EPS 
national series were edited and published by APCD. Overall, about 20 000 copies of 
reports, news releases, Canada Gazette announcements and factsheets were distributed. 


The reports published during the review period were the following: 
Regulations, Codes and Protocols Series 


EPS 1-AP-73-3 Standard Reference Methods for the Determination of Lead in 
Automotive Gasoline (Atomic Absorption) (Revised) (Bilingual) 
EPS 1-AP-79-1 Standard Reference Methods for Source Testing: Measurement of 


Emissions of Arsenic from Gold Roasting Operations (Bilingual) 
Economic and Technical Review Series 


EPS 3-AP-76-6F Assainissement de l'air dans les mines et les usines de broyage d'amiante: 

EPS 3-AP-77-3F Emissions des incinérateurs compacts et techniques antipollution 

EPS 3-AP-79-6 Air Pollution Emissions and Control Technology: Thermal Power: 
Generation Industry Vol. 2 - Particulate Emissions from Steam-Powered: 
Stations 

EPS 3-AP-79-8 A Study of Sulphur Containment Technology in the Non-ferrous) 
Metallurgical Industry 

EPS 3-AP-80-1 A Nationwide Inventory of Emissions of Air Contaminants, 1976 | 

EPS 3-AP-80-2 Air Pollution Emissions and Control Technology: Asbestos 


Manufacturing Industry 
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EPS 3-AP-80-4 National Inventory of Natural Sources and Emissions of Nitrogen 
Compounds 

EPS 3-AP-80-5 Copper-Nickel Smelter Complexes in Canada: SO72 Emissions 
(1950-2000) (Bilingual) 


Surveillance Series 


EPS 5-AP-79-11 National Air Pollution Surveillance Monthly Summaries, November and 

and 79-12 December 1979 (Bilingual) 

EPS 5-AP-80-1 National Air Pollution Surveillance Monthly Summaries, January to June 

to 80-6 1980 (Bilingual) 

EPS 5-AP-80-13 National Air Pollution Surveillance - A Comparison of 1978 NAPS 
Network Data with National Air Quality Objectives (Bilingual!) 

EPS 5-AP-80-14 National Air Pollution Surveillance - Special Sulphate and Nitrate Study, 
July 26 - November 11, 1979 (Bilingual) 

EPS 5-AP-80-15 National Air Pollution Surveillance Annual Summary, 1979 (Bilingual) 


Miscellaneous Publications 

National Inventory of Natural Sources and Emissions of Organic Compounds 
List of Publications - Air Pollution Control Directorate (Bilingual) 

Clean Air Act Annual Report 1979-1980 (Bilingual) 

Guidelines for an Annual Air Quality Index (Bilingual) 


Etude du marché de l'acide sulfurique produit par les fonderies canadiennes de métaux non 


ferreux 


Proceedings of Second Canadian Government Affairs Seminar: The Regulatory Process 


and Today's Air Pollution Problems 
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DEVELOPMENT OF PREVENTION AND CONTROL MEASURES 
Regulations for Stationary Sources 


Section 7 of the Clean Air Act empowers the Governor in Council to prescribe 
national emission standards for air contaminants that constitute a significant danger to 
human health*. The Air Pollution Control Directorate consults with the Health 
Protection Branch of Health and Welfare Canada to obtain advice on the potential health 
hazards of such contaminants. To date, based on Health and Welfare Canada's 
recommendations, action has been taken to regulate lead, mercury, asbestos and vinyl 
chloride from certain sources. Regulations governing other sources and contaminants 
have been proposed or are under development, as follows. 

Arsenic (Gold Roasting). A major source of emissions of arsenic into the’ 
atmosphere is gold roasting. Proposed regulations concerning the emission of arsenic 
from gold roasting operations have been published in Part I of the Canada Gazette. 
During the year the standard reference method for the measurement of these emissions | 
was published. Meetings were held with one of the four mining companies involved, for ' 
the purpose of developing implementation strategies for the regulations. The final | 
regulations are expected to be published in the next fiscal year. | 

Asbestos (Manufacturing). Work continued on the development of national | 
emission standards regulations for asbestos manufacturing operations. The industry study 
was published. 

Lead, Mercury and Arsenic (Non-ferrous). The non-ferrous smelting industry } 
in Canada is a major source of emissions of lead, mercury and arsenic. The development 
of regulations to limit these emissions continued. | 

The standard reference method for measuring lead emissions was field-tested 
several times. Completion of the method will follow after a complete review of the test 
results. The proposed method for mercury was field-tested twice and found to be 
acceptable. Final preparation of the method has begun. After two field tests, problems. 
continue with the proposed arsenic method. Completion will hinge on resolution of the. 


problems. 


*Report EPS 1-AP-81-1, entitled "The Clean Air Act - Compilation of Regulations and 
Guidelines", contains all regulations, guidelines and air quality objectives published in the: 
Canada Gazette up to December 31, 1980. 
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Fuels Regulations 


A notice was published in the Canada Gazette on October 25, 1980 stating the 
department's intention to investigate the merits of developing regulations to reduce the 
lead content of motor gasoline. Consultants are conducting studies and a socio-economic 


impact assessment should be completed during the next fiscal year. 
Regulations for Mobile Sources 


Under the Motor Vehicle Safety Act, Transport Canada is responsible for the 
administration of the Motor Vehicle Emissions Regulations and Environment Canada for 
the required compliance testing and technical advisory services in support of the 
regulations. 

The federal government, in the past, followed the policy of paralleling U.S. 
motor vehicle emission regulations. The Canadian standards for 1975 were established at 
2.0, 25.0 and 3.1 grams per mile (CVS-CH test procedure) for hydrocarbons, carbon 
monoxide and oxides of nitrogen, respectively. In July, 1978, Transport Canada announced 
that these standards, which reduce emissions to about 72% of uncontrolled values, will 
remain the same through the 1984 model year. Corresponding U.S. standards for 1981 and 
later require about 95% control. A new standard designed to limit carburetor maladjust- 
ment on in-use vehicles was promulgated by Transport Canada in June 1980, for the 1982 


model year. 
Guidelines for Stationary Sources 


Section 8 of the Clean Air Act makes provision for the federal government to 
publish national emission guidelines governing emissions of pollutants from certain 
industrial sources, stationary or otherwise. Each guideline consists of a document 
specifying emission limits for new sources and an industry study report in which available 
emission control strategies for existing sources are assessed. The technical review and 
assessment of control strategies is done by committees of representatives from federal 
and provincial governments and industry. The limits specified in the guidelines can 
become enforceable if they are prescribed by other regulatory agencies (provinces or 
municipalities) as standards or requirements. Guidelines have been published for the 
cement industry, the asphalt paving industry, the coke oven industry, arctic mining 


operations, the wood pulping industry and for packaged incinerators. 
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Packaged Incinerators. National emission guidelines for new packaged incine- 
rators were published in Part I of the Canada Gazette on November 25, 1978. 

The draft standard reference method for measuring hydrogen chloride 
emissions from such incinerators was modified to increase the volume of sample 
collected. Final preparation of the method has begun. 

Wood Pulping Industry. -National emission guidelines for new kraft pulping 
plants, new sulphite pulping plants and new steam-producing combustion facilities 
associated with these plants were published in PartI of the Canada Gazette on 
September 22, 1979. 


Modifications were made to the TRS (total reduced sulphur) standard referen-_ 


ce method. Field testing of these modifications at a kraft mill included a comparison 
against other TRS procedures. The method is expected to be published in the next fiscal 
year. 

Ferrous Foundries. A draft guideline recommending emission limits for this 


industry is under study. 


Thermal Power Generation. National emission guidelines for thermal power | 


stations were finalized and will be published in the Canada Gazette early in the next 


fiscal year. As a contribution toward control of acid rain, they specify emission limits for — 


sulphur dioxide, nitrogen oxides and particulate matter. One supporting document, the 


industry study report on particulate emissions, was published during the fiscal year. 


Supporting documents on the other two pollutants are being prepared. All three discuss — 


emissions and control technologies. 


\ 


Petroleum Refineries. Preparation of the industry study report on petroleum | 
refining and identification of emission limits continued. The draft of the standard 
reference method for carbon monoxide emissions underwent further review. 

Natural Gas Processing. The development of recommended emission limits for 
this industry sector continued. The associated industry study report is undergoing further | 
review. 

Other Industry Sectors. Comments on the proposed emission guideline and the 
background report for the iron and steel industry were received and reviewed. The report | 
will be completed in the next fiscal year. A ferroalloy production and allied industries 
report, slated for publishing in the next fiscal year, was completed. The fertilizer 
industry study report was reviewed by the provinces and the Canadian Fertilizer Institute. | 


A review of automotive and light-duty truck surface coating operations has been made, 


| 


29 


with a questionnaire to be sent to 13 automobile plants requesting information on 
emissions of volatile organic compounds. A study of sulphur control in the non-ferrous 
metallurgical industry was published as a contribution toward the control program for acid 


rain. 
Guidelines for Mobile Sources 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. The Act does, however, address itself to mobile 
sources under its general provisions for air quality objectives, air quality monitoring and 
surveillance, vehicle emissions, fuel composition regulations and federal-provincial co- 
operative programs, and therefore allows for the development of guidelines governing 
these sources. 

The development of a proposed guideline for in-use vehicles was completed. It 
is now under review. The accompanying background report was also completed and will be 
published in the next fiscal year. 

Two projects were carried out in support of the guideline program. In 
Charlottetown, the P.E.I. Energy Corporation, the Nova Scotia Technical College and 
EPS cooperated in a survey in which about 500 automobiles were tested and, where 
possible, minor adjustments were made to improve fuel economy and reduce emissions. A 
Similar test on over 250 cars was conducted in Rimouski, Quebec as part of local 
Environment Week festivities. Only about 27% of the cars had satisfactory pollution 
levels. It is estimated that the minor carburetor adjustments improved fuel economy by 
2-12% and emissions control by 20-50%. Results from the two surveys were similar to 


those from inspection projects in other Canadian cities over the past five years. 


IMPLEMENTATION OF PREVENTION AND CONTROL MEASURES 


Implementation of Regulations for Stationary Sources 


Secondary Lead Smelters. National Emission Standards Regulations for 
Secondary Lead Smelters were promulgated in Part II of the Canada Gazette on July 28, 
1976 and became effective on August |, 1976. 

All nine secondary lead smelter plants in the Pacific Region are located in the 
Vancouver area. They operate under permits issued by the Greater Vancouver Regional 
District (GVRD) which has applied the requirements of both the federal and provincial 


standards. In early 1980, one plant terminated its lead melting operations. Annual 
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inspections were made by the GVRD and EPS and all plants were found to be in 

compliance. In Alberta, all three plants have been licensed by the province. In Manitoba, 

test results showed that one plant in Winnipeg was emitting lead into the ambient air in 

quantities well above limits specified in the regulations. The Crown is proceeding with 

prosecution of the offender. Lead emissions from the two other plants in the province) 
declined from those of the previous year. In Ontario, the province placed a control order 

on one of the largest smelters in the province and a significant improvement in air quality 

in the vicinity of the plant has occurred. Of the two other plants found to be out of 

compliance in 1979-80, one is committed to control equipment improvements and a source 

testing program to ensure compliance by the fall of 1982. Source testing was done at the 
other plant and action is being pondered by the province. In Quebec, there are now ten 

plants operating, two others having closed during the year. The eight largest smelters 
were inspected and three were required to undertake emission testing. Overall, all ten — 
plants were found to be in compliance. In the Atlantic Region, a brass foundry in New. 
Brunswick was found to have certain of its processes subject to the regulations. The | 
company has been instructed to install controls. The only other plant in the region 
previously subject to the regulations is located in Nova Scotia, and equipment required to | 
ensure compliance has been installed. 

Mercury Cell Chlor-Alkali Plants. National Emission Standards Regulations ° 
for Mercury Cell Chlor-Alkali Plants were promulgated in Part II of the Canada Gazette | 
on July 27, 1977 and became effective on July 1, 1978. 

There remain only five mercury cell chlor-alkali plants in Canada, one in each | 
of British Columbia, Ontario, Quebec, New Brunswick and Nova Scotia. All are in 
compliance with the regulations. A sampling problem at the Quebec plant is being studied 
by the University of Sherbrooke which has developed and tested an equivalent sampling | 
method. 
Vinyl Chloride and Polyvinyl Chloride Plants. National Emission Standards ° 
Regulations were promulgated in Part II of the Canada Gazette on April 11, 1979 and: 
became effective on July 1, 1979. 

The provinces of Alberta and Quebec have since enacted their own vinyl 
chloride regulations which are at least as stringent as the federal regulations. These two 
provinces are enforcing their own regulations in cooperation with EPS. | 

Alberta has licensed one vinyl chloride and one polyviny! chloride plant. 


Compliance tests showed that these plants had excessive emissions of vinyl chloride from 


31 


time to time during 1980. However, Alberta Environment is continuing to monitor the 
situation at both plants. 

In Quebec, a compliance test showed that the only polyvinyl chloride plant 
affected by the regulations emitted permissible levels of vinyl] chloride. However, a plant 
malfunction caused a considerable quantity of vinyl chloride to be discharged into the 
ambient air. EPS Quebec and Environment Quebec are working together to develop 
safeguards to prevent such a plant upset in the future. 

Ontario has one viny! chloride and two polyvinyl chloride plants. These plants 
were not in compliance when the regulations became effective and a schedule that should 
bring them into compliance has been worked out with EPS Ontario and the Ontario 
Ministry of the Environment. 

Asbestos Mining and Milling Operations. National Emission Standards Regula- 
tions for Asbestos Mines and Mills were promulgated in Part II of the Canada Gazette on 
July 13, 1977 and took effect on December 31, 1978. An amendment to include dry 
drilling operations was published on April 4, 1979 and took effect July 1, 1979. 

The one applicable plant in British Columbia is in compliance. There are no 
plants in the Prairie Provinces or Ontario subject to the regulations. 

In Quebec, 83 emission sources were sampled in the province's nine mills. In 
93% of cases the standards were being met. Lax maintenance of the dust collection 
systems was the cause of all infractions. The offenders have been required to improve 
maintenance and internal monitoring to ensure full compliance. Indications are that 
shortcomings and malfunctioning in dust collection systems occur almost always in the 
mineral drying processes. 

At Advocate Mines in Baie Verte, Newfoundland, the final phase of the control 
program was completed with the installation of the bag filter on the dry rock storage 
facility in the spring of 1980. Tests showed all sources were in compliance save the dry 
rock storage which marginally exceeded the regulations. Upgrading the bag filter is 


expected to solve the problem. 
Implementation of Fuels Regulations 


Leaded Gasoline Regulations. According to information contained in quarterly 
reports to Environment Canada by refineries, 24.3 million pounds of lead were added to 
the premium and regular leaded gasolines in 1980. This was approximately 2.0 million 


pounds less than in 1979, reflecting the increased use of lead-free gasoline. Fifty-three 
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samples of leaded gasoline were tested in 1980 and none exceeded the allowable 
concentration of 3.5 grams per imperial gallon (0.7704 grams per litre). 

Lead-Free Gasoline Program. Lead-free gasoline sales, as a percentage of 
total gasoline marketed, has increased from 5.7% in 1975 to 36.6% in 1980. During the 
review period, 2161 samples of lead-free gasoline were tested in the national monitoring — 
program. One hundred and twenty-seven (127) samples, or 5.9%, exceeded the allowable 
concentration of 0.06 grams of lead per imperial gallon (0.0132 grams per litre). In some 
cases, fuel stocks were seized from the retailers. Samples from refineries, however, were 
all within specified limits. 

EPS Atlantic provided technical assistance to the Nova Scotia Board of Public 
Utilities in the drafting of a regulation specifying nozzle sizes for leaded and lead-free 
gasoline. In addition, a survey of 736 cars in Halifax indicated a misfueling rate of 17% 
with the main culprit being tampered vehicle fuel inlets as drivers attempted to gain 
access to the cheaper leaded gasoline. 

Nozzle switching, whereby leaded gasoline can be dispensed into cars calling | 
for lead-free gasoline, has been common in certain parts of Canada. However, a survey in 
the Pacific region showed no incorrect nozzle sizes on 1000 pumps measured. | 

Fuels Information Regulations. Sections 22 through 26 of the Clean Air Act 
provide for the regulation of fuel composition and fuel additives and for the necessary — 
administrative procedures to reduce emissions of air pollutants when fuels are burned. In 
support of this activity, regulations are in effect to obtain the required information on the > 
sulphur content of petroleum fuels as well as their additives. Sulphur data for 1978, 1979 
and 1980 are being processed. | 

A contract study has been undertaken to determine the cost of desulphurizing 
light fuel oils to 0.3% sulphur by weight and heavy fuel oils to 1.0 and 0.5%. 

Data for 129 fuel additives have been reported by their manufacturers or users ' 
indicating their purpose, chemical formulation, dosage ranges and quantities used per 
year. 


General. The standard reference method for the determination of lead in = 


automotive gasoline was revised and published during the fiscal year. 
Implementation of Regulations for Mobile Sources 


Automobile manufacturers are required to certify that new motor vehicles | 
offered for sale in Canada conform to current emission standards. The federal | 


government's compliance monitoring program, operated jointly by Transport Canada and 
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Environment Canada, is designed to ensure that emission rates from new automobiles do 
not exceed those standards. 

Each year new motor vehicles, representing the most popular makes, models 
and engines sold in Canada, are tested for compliance with the emission standards. 
During the review period more than 340 000 kilometres were accumulated on 48 vehicles 
driven on prescribed urban-rural routes in the Ottawa area. More than 480 emission tests 
were completed. 

Twelve additional vehicles were tested to verify fuel economy claims made by 


the manufacturers. 
Implementation of Guidelines for Stationary Sources 


The Yukon Territorial Government is drafting regulations based on the federal 
guidelines for Arctic mining and asphalt paving. Delayed in 1980, these regulations are 
now expected to be promulgated in 1981. 

There have been no developments with regard to further provincial adoption of 
the federal guidelines on the cement and metallurgical coke manufacturing industries. 

The Alberta Department of the Environment used the federal guidelines on 
packaged incinerators in establishing conditions for granting permits for new installations 
in several hospitals throughout the province. 

The wood pulping industry guidelines and the accompanying study report are 


being used as support documents by several provinces. 


Control of Emissions from Federal Facilities 


By setting a good example in the conduct of its own activities, the federal 
government can more easily gain support for its leadership role in the protection of public 
health and the environment. Environment Canada is the department responsible for 
ensuring minimal adverse environmental effects from all federal establishments, opera- 
tions and businesses. This is accomplished through the Federal Activities Assessment 
Branch. 

The integrated waste management project at the Ste-Anne-de-Bellevue 
Veterans' Affairs Hospital continued during the fiscal year. Modifications to ensure that 
the project meets federal, provincial and municipal environmental requirements were 


undertaken. Additional modifications, as required, will be made in the next fiscal year. 
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Branch staff have been working with Eldorado Nuclear at Port Hope, Ontario 
to improve abatement equipment for the reduction of radioactive dust emission levels. 
The Federal Activities Assessment Branch has also been involved in the low- 


NOx burner trials at CFB Gagetown, New Brunswick. 
Scientific and Technical Advice and Support 


During the fiscal year,; APCD and the EPS regional offices carried out 
numerous technical reviews, chemical analyses and advisory activities. These arise not 
only from planned programs but also from requests from the provinces, municipalities, 
industry, the public and agencies and groups in other countries. Some of the more 


important activities are described in the following paragraphs. 


APCD is participating in a study with the Canadian Electrical Association, | 


Energy, Mines and Resources (EMR) and the Water Pollution Control Directorate of EPS | 


to determine the fate of trace contaminants in coal-fired power production. The project 


{ 


involves extensive field sampling at four Canadian power plants and will take 30 months — 


to complete. During the fiscal year, the sampling protocol was developed and Phase | of | 
the sampling program was initiated at the Battle River Generating Station in Alberta. 


In another major project, APCD, in cooperation with EMR, the National 


Research Council and the Canadian Boiler Society met with representatives from the U.S. 


Department of Energy, EPA and the American Boiler Manufacturers Association and | 
developed a U.S.-Canada program to study the emissions and efficiency of boilers utilizing | 


wood refuse in fuel. The program will span three years and involve testing of several | 


boilers in both countries. 


In response to concern over possible emissions of dioxin and dibenzofuran from , 
the combustion of municipal refuse and coal, a project to sample the fly ash from several , 


municipal incinerators and coal-fired boilers was initiated. Analysis of the samples should 


be complete by December 1981 using APCD's high-hazards laboratory. This facility was | 
designed for trace analysis and method development for toxic organic substances. | 

Chemical analysis of samples for hazardous contaminants during the year’ 
included analysis of: transformer oils for PCBs; multi-fuel engine exhausts for aromatic | 


content; coke-oven emissions for toxic organics; tapwater for PCBs and chlorobenzenes; 


diesel engine exhausts for PCBs and chlorinated hydrocarbons (trial burning of PCBs); 
power plant and incinerator emissions for polychlorinated hydrocarbons; wood stove. 


emissions for toxic organics; river water samples for selenium; well water for arsenic; | 
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glass fibre filters for lead. Development work on the analysis of total sulphur in fuels 
using different techniques has been initiated. 

The chemical analysis service is assuming greater importance because of 
pressing concerns about toxic substances in the environment and their effects on health. 
APCD activities concerning the study and assessment of toxic chemicals generally are 
carried out in cooperation with the department's newly formed Toxic Chemicals 
Management Centre to ensure a total ecosystem approach to the problem. 

APCD surveillance services included a review of Saskatchewan Power's 
proposal for continuous monitoring for sulphur dioxide, nitrogen oxides and particulates; 
analytical services to the province of Ontario in fluoride monitoring; and participation 
with AES and Eldorado Nuclear in reviewing reports on a haze problem in Port Hope, 
Ontario. There was also considerable effort in such areas as assessing new monitoring 
techniques and instruments, testing new reference methods and reviewing solicited and 
unsolicited proposals for technical merit. 

EPS regional offices provided many services. EPS Pacific and Yukon advised 
the National Harbours Board on air pollution control requirements and ambient air 
monitoring in support of the Board's plans to expand the Roberts Bank coal terminal. The 
Board is now moving ahead to implement the pollution control requirements and to 
complete the environmental impact assessment studies recommended by the Federal 
Environmental Assessment Review Panel. The Region also participated in initial meetings 
of the Regional Screening and Coordinating Committee monitoring the developments 
concerning the proposed Hat Creek coal-fired thermal generating plant under considera- 
tion by B.C. Hydro. A formal application under the new B.C. Utilities Commission Act is 
expected to be made by B.C. Hydro in 1981. The committee, chaired by EPS and with 
representatives from various federal agencies, will be carrying out environmental 
assessment reviews on this project. The committee also assisted with reviews of the 
Quinsam Coal development on Vancouver Island and a proposed gold mine/mill by 
Consolidated Cinola Mines Ltd. The Region advised the Ocean Dumping Group on the 
pilot oil spill burning experiment by Dome Petroleum to evaluate a new boom design, and 
on a proposed barge-mounted incinerator for disposing of solid wastes from ships at 
Vancouver harbour. It also assisted the Environmental Emergencies Group in a review of 
a report on the incineration of crude oil and contaminated debris from oil spills. 

EPS Northwest undertook a review of the potash regulations proposed by the 
Saskatchewan Department of the Environment. Meetings were held to evaluate the 


contro! strategy options available to the industry. A comprehensive literature review was 
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also completed on the capabilities of control technology and the regulated emission limits 
for industries in other potash-producing areas of the continent. Advice regarding the need 
for more restrictive emission controls than those previously considered by the province 
was provided. Saskatchewan is one of the world's richest sources of potash. 

In view of the deleterious effects of acid rain in eastern Canada, efforts are 
being made to ensure that a similar problem does not develop in the environment of 
western Canada. Consequently, considerable effort was expended by EPS Northwest on 
researching and reviewing acid rain and the state-of-the-art for sulphur dioxide control 
technology. A report was prepared and presented on the subject to the Manitoba Clean 
Environment Commission Hearings into Hudson Bay Mining and Smelting operations at 
Flin Flon. A major recommendation to have the revised order expire at a much earlier 
date was made. 

EPS Ontario continued its active participation in the Nanticoke Environmental 
Management Program. Extensive air monitoring continued. The overall program will 
continue for several more years so as to clearly determine the pollution effects of this 
large industrial development located on the shore of Lake Erie. The Region again worked 
closely with other federal, provincial and municipal personnel in the Cornwall Island 
study. 

EPS Ontario actively contributed to efforts to resolve the emission problems. 
at Eldorado Nuclear in Port Hope. These ranged from smog problems resulting from nitric 
acid and ammonia emissions to fluoride and uranium emissions. After considerable effort, 
the smog problem was corrected; however, fluoride emissions are still somewhat elevated 
despite the installation of back-up pollution control equipment. Further investigations are) 
underway to pinpoint the problem. A thorough investigation into the cause and potential, 
health effects of elevated uranium emissions was initiated by the Atomic Energy Control 
Board with the cooperation of EPS Ontario and the Ontario Ministry of the Environment. | 

EPS Quebec served as an advisor to the Department of Veterans' Affairs on. 
the interpretation of provincial and municipal regulations as well as the federal guideline, 
on packaged incinerators. It has also been participating in the evaluation of the 
incinerator at the Ste-Anne-de-Bellevue Hospital. 

A number of projects under consideration by the Department of Regional 
Economic Expansion were reviewed by EPS Quebec. These included: the expansion and 
renovation of the Gulf Canada plant in Shawinigan; the building of a newsprint mill by, 
Donohue Normick in Amos; the expansion of the Fulmen Inc. battery manufacturing plant. 


at Louiseville; the expansion of the Tioxide Canada Inc. plant in Tracy and of a new 
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sulphuric acid plant; the expansion of the G.L.C. Canada Inc. plant at Berthierville and 
the construction of a new graphite electrode manufacturing facility. The Region also 
evaluated a project regarding the building of a plant at Gros Cacouna for the 
regasification of liquefied natural gas. 

EPS Atlantic contributed to a broad range of advisory activities. Some of 
these were: participation on a technical review committee concerning a Nova Scotia 
Power Corporation thermal power station; estimating costs of air pollution controls for 
coal-fired thermal power plants for the Department of Regional Economic Expansion; 
technical review of an environmental impact statement for a zinc electrolytic reduction 
plant in New Brunswick; assistance on the required controls and estimated costs for the 
steel plant and coke ovens in Sydney; technical information and advice to the province of 


Prince Edward Island on waste oil combustion. 


PROGRAM PLANNING, EVALUATION AND LIAISON 


National and International Participation and Cooperation 


General. Air pollution control is a shared federal-provincial jurisdiction. The 
National Air Pollution Control Program is therefore developed through consultation and 
cooperation with provincial environment agencies. Control programs initiated by the 
federal Environmental Protection Service are implemented by provincial agencies when- 
ever possible. 

Federal-Provincial Committee on Air Pollution. The Federal-Provincial 
Committee on Air Pollution is the principal national mechanism for obtaining federal- 
provincial cooperation and for promoting provincial participation in specific national 
projects. Established in 1969, it provides a forum for the exchange of technical and 
scientific information and methodologies and for the regular discussion of air pollution 
control programs in Canada. The annual meeting of the committee was held in Ottawa, 
May 27-29, 1980. 

A major achievement of the committee has been the development, by means 
of its two standing subcommittees, of National Air Quality Objectives designed to protect 
public health and the environment by setting limits on the concentrations of contaminants 
in the ambient air. These were published in the Canada Gazette under authorization of 
the Clean Air Act which enables promulgation of three levels of these objectives, 


"desirable," "acceptable" and "tolerable" for major air contaminants. For definitions of 
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these levels and for information on the pollutants involved along with the recommended 
ambient concentrations for each, readers should refer to Report EPS 1-AP-81-1. 
The two subcommittees meet twice a year. The concept and utility of the 


three-level system of objectives was reviewed during 1980-81 by both subcommittees and 


following discussion with the parent committee, it was decided to continue with the three | 


levels. The five-year review of desirable and acceptable levels for sulphur dioxide and 
carbon monoxide was completed. Changes to the existing objectives were felt to be 
unnecessary. The review of the remaining objectives is underway. 


With the publication of the report "Guidelines for an Annual Air Quality 


Index", the subcommittee on air quality indexes was disbanded. The annual index is being — 


used by APCD in preparing trend analyses of air quality in Canada. New Brunswick and- 


Alberta are using the short-term index. 


The Federal-Provincial Committee on Air Pollution also sponsors an inter- | 


laboratory quality control program for methods of analysis of air pollutants. During the 
review period, about 70 laboratories participated in programs for sulphates, fluoride and 
non-ferrous smelter dust. 


Work continued on the development of the standard reference method for 


| 


hydrogen sulphide. The revision of the ozone method was completed and will be published | 


early in 1981-82. The hydrogen fluoride method underwent further revision. 


As part of a program to provide reliable standard reference materials to’ 


Canadian laboratories engaged in analyzing air samples, APCD administered a round | 


robin, using ambient fluoride samples, to approximately forty laboratories. A second 


round robin of smelter dust samples for heavy metals is in progress. 


An important involvement of the committee is the continuing development and : 


operation of the National Air Pollution Surveillance (NAPS) network. 


Participation in Canada/U.S. Programs. As discussed earlier in this report, | 


acid rain dominated Canada-U.S. relations in air pollution control in 1980-81. However, 
Environment Canada continued its cooperation with U.S. agencies in a host of other 
programs. One of the principal cooperative mechanisms is the International Air Pollution 
Advisory Board, a standing board of the International Joint Commission (IJC). Air. 
pollution problems that arise along the Canada-United States border are investigated by) 
the Board and reported to the IJC. APCD provides the Canadian Chairman of the Board, | 
one other member and technical assistance. The Atmospheric Environment Service also. 


has a member on the Board. 
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During the review period the Board reported to the IJC that the epidemiolo- 
gical study to determine the relationship between environmental contaminants and the 
nealth of Canadian residents on Cornwall Island had started. Results from the study, 
nowever, will probably not be available for at least a year. The U.S. State Department 
responded to the November 1979 Diplomatic Note from the Canadian Government. The 
U.S. response stated that the scientific information on damages presented by Canada was 
insufficient to support the request for abatement of fluoride emissions from the Reynolds 
Metals Plant in Massena, N.Y. 

APCD continued to provide the Canadian Chairman to the International 
Michigan-Ontario Air Pollution Board created by the IJC to monitor the progress of 
contro! programs in the border area. Technical assistance is provided by both APCD and 
EPS Ontario. In its sixth progress report to the IJC, the Board reported that a regulation 
for the control of sulphur dioxide had been developed for the Sarnia-Port Huron area and 
that in January 1980 the State of Michigan had adopted a fugitive dust regulation. In its 
Fifth Annual Report the Board indicated that it would review the need to address toxic air 
Dollutant emissions in the boundary area. The Board has completed its initial review of 
the matter and has concluded that at this time there are no transboundary air pollution 
problems warranting specific control measures by control agencies. 

Participation in Other International Programs. Environment Canada 
contributes to and benefits from a number of international programs dealing with the 
development of policies and technology for air pollution control. These programs allow 
Participating countries to draw on one another's expertise in arriving at acceptable 
solutions to complex environmental problems. Studies of control strategies for acid- 
causing pollutants and toxic substances are currently of great importance. 

Participation in such programs is coordinated through the Department of 
External Affairs and involves the World Health Organization (WHO), the Organization for 
Economic Cooperation and Development (OECD), the Economic Commission for Europe 
(ECE), the North Atlantic Treaty Organization Committee on the Challenges of Modern 
Society (NATO/CCMS) and the United Nations Environment Program (UNEP). The 
Canadian delegate to the OECD Air Management Group is from APCD as is the delegate 
to the United Nations ECE Working Party on Air Pollution Problems and the Special Group 
on Long-Range Transboundary Air Pollution. 

Bilateral consultations were held during the year with visiting representatives 


of environmental protection agencies from Norway, Sweden, Japan, Columbia and France. 
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APCD continued to participate in the WHO Air Quality Monitoring Project. 
Air quality data for sulphur dioxide, suspended particulate matter and soiling index from 
11 stations, located in Vancouver, Hamilton, Toronto and Montreal, are forwarded 
quarterly to WHO headquarters in Geneva. In addition, NAPS operates one station in 
Toronto as a comparison station where WHO standard reference measurement methods — 
are used concurrently with standard instrumental methods. 


Other international activities during the review period included: 


- continued participation in a subcommittee of the UN-ECE Working Party 29 --' 
Groupe de Rapporteurs sur Pollution et Energie -- dealing with motor vehicles; | 

~ involvement in a European Economic Community bilateral working group on the | 
asbestos industry; | 

- contribution to a UNEP project on non-ferrous smelters and preparation of the 
chapter on the nickel sector; 

- provision of 110 standards from the bank of polycyclic aromatic hydrocarbons in 


response to requests from Canada and abroad. 


Inter-Departmental Negotiation and Liaison. Environment Canada consults 
regularly with the Environmental Health Directorate of Health and Welfare Canada on. 
public health and risk assessment aspects of air pollution control. In international 
activities, EPS is the primary advisor to the Department of External Affairs on technical 
matters and on policies and negotiating strategies related to air pollution control. Of 
particular significance in this area are the negotiations with the U.S. Government on. 
transboundary air pollution, and in particular, acid rain. Environment Canada is also. 
represented on the Air Subcommittee of the National Research Council's Associate) 
Committee on Scientific Criteria for Environmental Quality. 

The Department of Indian and Northern Affairs is regularly informed of EPS” 
activities involving the Yukon and Northwest Territories. Regular contact is maintained; 
with Energy, Mines and Resources and the National Energy Board on energy/environment 
matters, and with Industry, Trade and Commerce on environment/industrial policy 
matters, particularly as they relate to the domestic program for the control of acid-, 
causing air pollutants. 

Program Planning and Evaluation. The National Air Pollution Program 


comprises four principal elements: 


1) Identification, characterization and assessment of pollution problems; 


2) Technology; 
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3) Prevention and control measures; 


4) Program planning, evaluation and liaison; 


APCD's operating budget for the fiscal year was prepared using this project 
planning system. An evaluation system now being developed will provide management 
with information on the efficiency and effectiveness of resource utilization in achieving 
program objectives. 

During the review period, the development of the decision-making framework 
continued. It is a means through which air pollution problems are selected with a view to 
promulgating regulations or guidelines. Mechanisms to establish priorities for subsequent 
regulation or guideline development are also incorporated into the decision-making 


framework. There are four phases in the framework: 


- the identification of existing and potential air pollution problems and the relative 
ranking of these concerns in each of three categories: immediate, medium-term and 
long-term concerns; 

- the development of work plans based on the approved list of APCD concerns; 

~ the detailed assessment of a contaminant or industrial sector of concern and 
information-gathering activities; and 

- the activities that must be completed after the decision has been made by APCD 
management that a concern investigated in Phase III warrants the development of a 


regulation or guideline. 


The compilation of contaminant and industrial sector profiles for existing and 
potential air pollution concerns continued. These profiles are two-page summaries of 
various objective and subjective criteria that justify identification of a concern. A 


relative ranking of concerns was completed. 
ATMOSPHERIC ENVIRONMENT SERVICE 


The Atmospheric Environment Service (AES) shares a decisive role within 
Environment Canada in the protection and enhancement of the quality of the environ- 
ment. In this context, AES continues to strive toward a better understanding of the 
atmospheric processes of pollutant transport, chemical transformation during transport, 
areal distribution of pollutants, and the effects of deposition on the environment. Results 


of experimental studies are applied in the modelling of atmospheric processes and the 
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physical and chemical behaviour of pollutants in order to better describe and predict air 
quality and environmental impacts in a consistent manner. 

Much of this work is performed by two branches of AES, frequently in 
cooperation with other provincial, federal or international agencies. The two branches 
are: the Air Quality and Inter-Environmental Research Branch which concentrates on 
research in the lower atmosphere (i.e., the troposphere... up to an altitude of about 
10 km); and the Atmospheric Processes Research Branch which specializes in studies of 
the upper atmosphere, in particular the effects of man-made pollutants on solar radiation 
and the ozone layer. 

Total expenditures by these two branches during the fiscal year were $ 4 351 
700, consisting of $ 2 169 300 in salaries, $ 1 778 100 in goods and services, and S 404 300 


in capital. End-of-year strength in the two branches was 78. 
Long-Range Transport of Air Pollutants (LRTAP) 


Research into the complex problem of long-range transport of air pollutants 
has generated increasing concern about the effects of acid-causing pollutants on the 
environment and the need for control action. This concern, on the part of both the 
department and the public, has led to an increase in the federal LRTAP program and the: 
reorganization within AES of the LRTAP Scientific Program Office into two components: 
the LRTAP Scientific Coordination Office (LSCO) and the LRTAP Liaison Office (LLO). 

The LLO is responsible for providing information on all liaison and financial 
aspects of the federal LRTAP program to federal and provincial government officials and 
committees, including the Minister's Office. It also acts as a focal point for the 
distribution of scientific program information. The LSCO is responsible for ensuring 
federal interdepartmental coordination of scientific efforts, federal-provincial and inter- 
national coordination of scientific and monitoring programs, reporting results of the 
scientific program and for advising the Interdepartmental LRTAP Committee on the| 
same. 

AES activities during the fiscal year concentrated on the following major 
areas: monitoring atmospheric composition and deposition; modelling atmospheric trans- 
port and deposition; researching and developing; and providing liaison and coordination of 
the overall federal program. Substantial effort had been devoted to supporting the 
activities of Working Group 2 (Atmospheric Sciences and Analysis Group) set up under the 


Canada-U.S. Memorandum of Intent on transboundary air pollution. 
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AES LRTAP activities are summarized as follows: 


- the operation and maintenance of two Canadian networks continued. These are 
CANSAP, for sampling precipitation chemistry across Canada, and APN, the event 
research network in eastern Canada for sampling air and precipitation. The first- 
quarter 1980 CANSAP data were published and the two most recent APN stations, 
at Turkey Lakes and Montmorency, came into operation late in 1980. A number of 
new measurement systems were successfully tested during the summer Persistent 
Elevated Pollution Episodes experiment. 

- a Lagrangian long-range transport trajectory model was applied to determine trans- 
boundary flows of sulphur compounds and source-receptor relationships. 

- an eastern North America sulphur budget for 1978 was completed using the long- 
range transport model. A more detailed emission inventory is being prepared. 

- a short-to-medium-range deposition model for sulphur compounds and statistical and 
analytical long-range transport models for both sulphur and nitrogen chemistry were 
developed. 

- research and development projects were carried out including physical and chemical 
process studies, improved field measurement and data collection methodologies, and 
the studies of dry deposition on natural surfaces and precipitation scavenging 
processes. 

- more than 10000 copies of LRTAP information reports and publications on 
scientific activities and summaries of scientific research (such as the 1980-81 
Canadian LRTAP Research Catalogue) were produced and distributed. 

- arrangements for the American Meteorological Society and the Canadian Meteorolo- 
gical and Oceanographic Society Conference on LRTAP scheduled for April 27 to 
April 30, 1981, in Albany, N.Y. were coordinated. 


Environmental Monitoring 


The Canadian Network for Sampling Precipitation (CANSAP) collected 
monthly samples of rain or snow throughout the year at 54 stations across Canada. Each 
sample was analyzed for acidity and soluble major ions including sulphate and nitrate to 
monitor changes in the background levels of these atmospheric constituents in the 
precipitation. During the fiscal year the whole network was upgraded to the same 
standard in precipitation collectors. An evaluation of the entire CANSAP network will be 


conducted in the next fiscal year. 
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The joint sampling program with the Ontario Ministry of the Environment was 
concluded and the data are being evaluated by the ministry. 

The Inland Waters Directorate (the department laboratory for CANSAP 
samples) took part in the fifth intercomparison of methods sponsored by the Norwegian 
Institute for Air Research. A report of the earlier fourth intercomparison indicated that 
the laboratory compared very well with the other European laboratories. 

The intercomparison of precipitation data between CANSAP and the National 
Atmospheric Deposition Program (NADP) in the United States is to begin in April 1981. 
The CANSAP stations will be sited at Glacier National Park (Montana), Michigan State 
University Biological Station (Michigan) and Caribou (Maine). The NADP stations will be 
at Lethbridge (Alberta), Mount Forest (Ontario) and Kejimkujik (Nova Scotia). 

A report was issued on the Canadian Air and Precipitation Monitoring 
Network, APN, outlining details of network operations and presenting results for the first 
eight months of operation (November 1978 - June 1979). In Ontario, APN activities were 
closely coordinated with those of the Ontario Ministry of the Environment and Ontario 
Hydro. 

As part of the background environmental monitoring program of the World. 
Meteorological Organization, sampling was continued at Alert, N.W.T. and Sable Island, 
N.S. by AES and at Ocean Station PAPA by the Institute of Ocean Sciences, Sydney, B.C. 
to provide measurements of atmospheric carbon dioxide. The average global concentra-, 
tion of CO? is about 335 ppm, with an annual increase of about | ppm. Preliminary 
results from the Alert and Sable Island data support this observation. Additional flask’ 
samples were obtained at Cape St. James, B.C. to determine its suitability as a 
replacement site for Ocean Station PAPA. Flask sampling also began at Mould Bay, 
N.W.T. to provide a site between Barrow, Alaska and Alert in the expanded CO? sampling! 


program of the National Oceanic and Atmospheric Administration (NOAA). | 


Environmental Impact Assessment (EIA) 
| 


AES contributes to the departmental EIA program through the review of the, 
air quality aspects of EIA's, the assessments of air quality impacts of pollutant sources 
and the development of EJA-related technology for both internal use and transfer to other. 
AES components, other governmental agencies, and the private sector. : 

In direct support of this program and other agencies, AES reviewed about; 
thirty-five EIA documents. A significant number of these reviews dealt with oil 


explorations and pipelines (particularly in the Arctic) and some dealt with impacts from 
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radionuclide releases (such as from uranium mining developments). A review of the 
Norman Wells Pipeline EIA lead to formal participation at the Environmental Assessment 
and Review Process public hearings held in Yellowknife. 

Impact assessment research on air pollution potential in Canada and on 
development of numerical models for various conditions continued. A modelling assess- 
ment in support of EPS was carried out to estimate impacts of continuous radionuclide 


releases from the Pickering (nuclear) and Lakeview (thermal) power plants in Ontario. 
Environmental Emergencies 


In support of environmental emergency programs, the following progress in 
modelling occurred: 


- a puff model was developed for short-range transport and diffusion of radionuclides; 
- a dispersion model was developed to calculate exposure and ground concentration 
due to deposition from instantaneous and continuous pollutant releases. This model 
was applied to an international benchmark problem describing an accidental 
radionuclide release at a nuclear plant. Processes of radioactive decay and dry and 
wet deposition were treated in the scheme and the results compared reasonably well 


with those of more sophisticated models. 


Support was provided to AES Central Region in its assessment of impacts on 
air quality near MacGregor, Manitoba, caused by an accidental tankcar spill of vinyl 


chloride, an extremely toxic heavy gas. 
Atmospheric Boundary Layer Modelling 


The boundary layer is the lowest layer of the troposphere extending from the 
earth's surface to about 1500 metres aloft. Several numerical models of processes that 
take place in this layer and that are applicable to the Clean Air Act were developed, 
tested and in some instances successfully applied to a problem area. Among these are the 
Monte Carlo model of the transport and dispersion of pollutants in the surface boundary 
layer. This model has been successfully applied to pesticide transport. Another model 
which examines the boundary layer airflow in complex terrain can be used for wind energy 
site selection, design studies for wind stresses on structures as well as for pollution 
dispersion in hilly regions. Shoreline fumigation has been modelled and a comparison of 
the results with field and laboratory data for maximum ground-level concentrations in a 


fumigation zone has yielded good correlations. Similarly, the results of a model of gas 
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transfer processes between the atmosphere and a large body of water (oceans or lakes) has 


shown good agreement with laboratory data. 
Environmental Contaminants and Toxic Chemicals 


AES contributes to the Federal Environmental Contaminants Program 
established under the Environmental Contaminants Act (1976). Research has been 
initiated to investigate the behaviour of atmospheric inorganic and organic contaminants 


interacting with the biosphere. Specific objectives are: 


(a) to determine existing loadings and pathways of problem substances in the environ- 
ment, and 
(b) to interpret the significance of problem substances in the environment through | 


effects studies. 


The inorganic contaminants receiving particular attention are a number of 
metals which, upon entry to aquatic and terrestrial ecosystems, build up residues that. 
have long-term effects on the environment and human health. The organic contaminants | 
occur in a multitude of forms, many of which are carcinogenic. | 

On-going research in support of this departmental program is aimed at al 
better understanding of the atmospheric pathways of mercury and its compounds. An 
atomic fluorescence mercury monitor is under development and should be ready for 
testing in the laboratory during 1981. This monitor should have greatly enhanced | 
sensitivity and ability to determine different species of mercury present in the 
atmosphere. Measurements were also performed for mercury vapour from an instru- 
mented aircraft during some of the flights conducted as part of the PEPE study in Ontario 
during July and August 1980. | 

Organic compounds in the atmosphere are also receiving increased attention. | 
During the fiscal year, the newly acquired gas chromatograph-mass spectrometer was | 
being prepared for operation in a new laboratory facility at AES headquarters. This: 
instrument will permit AES scientists to recognize and identify many of the organic: 
contaminants present in the atmosphere. Two sampling sites (Long Point and Perch Lake,’ 
Ontario) are being prepared to obtain vapour phase organic samples suitable for 
introduction to the gas chromatograph-mass spectrometer. | 

Based on the AES Toxic Chemicals Measurement Program Task Force report, ai 
proposed outline of AES activities over the next five years in relation to toxic chemicals. 


was developed. The resulting proposals formed the consolidated AES input to the 
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department's Toxic Chemicals Management Centre. This material is to be included in the 
1981 Cabinet submission for approval and funding of the federal program for the 


management of toxic chemicals. 
Air Quality Criteria Documents 


AES provides scientific and technical support to the Federal-Provincial 
Committee on Air Pollution through its Subcommittees on Air Quality Objectives and Air 
Quality Indices. The latter Subcommittee concluded its work during the fiscal year with 
the publication of "Guidelines for an Annual Air Quality Index". For the Objectives 
Subcommittee, a criteria digest describing the effect of combinations of common air 
pollutants on various receptors is in the final stages of preparation. The review of the 
existing ambient air quality objectives for ozone has begun with the preparation of a 
criteria digest. The review of existing ambient air quality objectives for nitrogen dioxide 


was completed. 
Miscellaneous Activities 


Canadian Arctic Air Pollution Program (CAAPP). In recent years, widespread 
particulate pollution has been observed in the Arctic, originating from emissions in mid- 
latitude regions of Europe and eastern North America. Because of the environmental and 
Climatological implications of polluting the polar cap, the governments of Norway, 
Denmark, the United States and Canada are cooperating in a joint investigation of 
suspended particulate matter north of 60°N. The CAAPP is the Canadian component of 
this joint study. 

Measurements of aerosol chemistry and light scattering at Mould Bay and 
Igloolik, N.W.T. indicate the presence of widespread particulate pollution in the North 
American Arctic during winter. The major source of particulate pollution in early winter 
is linked to industrial activity in the U.S.S.R. while in late winter mid-latitudinal pollution 
sources in North America and Europe also contribute to the problem. 

In support of the CAAPP, air parcel trajectories were computed using a 
recently developed trajectory model. The results indicate that the Arctic atmosphere was 
more stagnant (self-contained) with lighter winds in spring than in the following winter. 
This would suggest that air pollutants from industrial activity in Siberia, Europe and 
eastern North America get injected into the Arctic atmosphere predominantly during the 
winter months. A seasonal climatology of air parcel trajectories into the Arctic is 


underway. 
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Nanticoke Environmental Study. The Nanticoke Environmental Study consist- 
ed of a major field program carried out in June 1978 in cooperation with AES Ontario 
Region, EPS, Ontario Hydro and the Ontario Ministry of the Environment to investigate 


shoreline effects on the diffusion of pollutants from the coastal thermal power generating 


station and has produced one of the most comprehensive data sets on coastal fumigation. — 


Analysis of data and preparation of a series of four scientific papers have been completed. 
Consideration is being given to a follow-up study in 1982. 

Great Lakes Water Quality Agreement Program. The 1978 Canada-U.S. Great 
Lakes Water Quality Agreement (GLWQA) identifies programs and measures required to 
evaluate the impact of air pollutants upon the Great Lakes and their drainage basin. 
These measures include identification of pollutant sources, their relative contributions, 
and more accurate definition of pollutant deposition rates. 

AES has been supporting the GLWQA Program through two separate research 
programs. The first involves the development of an appropriate methodology for 
monitoring particulate dry deposition over snow, water and ice surfaces. The second is 
designed to estimate the atmospheric input of certain nutrients, heavy metals and organic 


contaminants to the Great Lakes and to examine the relative importance of various 


sources through a comprehensive simulation modelling effort. As a first step in this | 


research, relevant emission inventories and parameterization of physical and chemical | 


dispersion processes are being surveyed. 


Storm Transfer Response Experiment. AES has been participating in a | 


Canadian-U.S. experiment called STREX (Storm Transfer and Response Experiment). 
With the general objective of STREX to understand the physical processes of the boundary 
layers of atmosphere and ocean in mid-latitude storms, the experiment was conducted in | 
the vicinity of Ocean Station PAPA from November 2 to December 15, 1980. During the 
period, intensive meteorological and oceanographic measurements were taken from the | 
CCGS Vancouver with a complementary set of data taken aboard the NOAA Ship 
Oceanographer, located east of the station. Specific frontal events were identified for 


investigation by aircraft during which time missions were flown in the vicinity of Station | 


PAPA. Arrays of drifting buoys and satellite coverage enhanced the scope of data taken. 
From these data, significant features and processes will be quantitatively determined and _ 
these will be used to develop a model of the boundary layers in storms and to- 
parameterize the vertical transports. Successful results will provide an essential data set : 


for verification of numerical predictions of Pacific Ocean storms. This is necessary as a 
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first step in understanding the coupling of the ocean and atmosphere on seasonal and 
longer time scales. 

Polynya Heat Budget Experiment. The third year of the three-year Polynya 
Study was undertaken in cooperation with the Frozen Sea Research Group of Ocean and 
Aquatic Sciences (Department of Fisheries and Oceans). Wind and temperature profile 
data were obtained in the lee of open water with fetches ranging from 250 m to 1 km. 

A report on the numerical study of the flow over open water in the polynya to 
estimate flux parameters has been completed. Comparisons of modelling results with 
experimental data are underway. 

Wind/Wave Experiment. Interpretation of the satellite interrogation of the 
sea surface requires improvement in understanding the dynamics of wind-driven waves. A 
model has been developed to characterize the waves in terms of the wind stress and the 
minimum phase velocity associated with the threshold for wave breaking. Comparison 
with various aircraft-based scattering and emissivity studies is satisfactory. Future work 
will concentrate on analysis of specific satellite (Seasat) data and a multiple-agency 
program in support of future satellite systems is underway. 

Port Hope Field Study. This study was carried out in March 1980, in 
cooperation with EPS, AES Ontario Region and Eldorado Nuclear to obtain information on 
the rise and dispersal of the Eldorado Nuclear pollutants as a function of different wind 
conditions, the building effects on dispersion of the pollutants, and wind data to support 
other facets of the total air quality program. The study has produced comprehensive and 
valuable documentation on the downdraft from a nuclear plant. 

Wind Energy Project. This is a cooperative project with the Meteorological 
Services Research Branch of AES, the National Research Council and the Canadian 
Climate Centre. By numerical modelling and field studies, the influence of local terrain 
features on wind energy potential and site selection and the wake interactions between 
units in generator farms are being investigated. 

The complex terrain model mentioned earlier is undergoing modifications to 
permit input of actual site topography for site evaluations of wind power potential. A 
semi-ideal test area, near Pincher Creek, Alberta was identified, a preliminary field study 
conducted, and numerical and physical model evaluations performed in preparation for a 
comprehensive experiment in February 1981. Further plans call for participation in an 
International Energy Agency experiment in 1982. 

In collaboration with the National Research Council and Hydro Quebec, work 


was initiated on an evaluation of potential wind energy sites in the lower St. Lawrence 
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Valley as a part of Project Aeolus. This included the preparation of instrumentation and 
analysis of procedures for data acquisition from three 60-m towers to be erected during 
1981. 

Air Quality Services Task Force. The AES Task Force on Air Quality Services 
was established in October 1980, and charged with the responsibility of assessing the 
regional and national needs for air quality services. The task force and AES regional staff 
interviewed selected users and potential users of AES air quality services from across the 
country. Those interviewed included representatives from AES regions, other DOE 
services, provincial and municipal air pollution control agencies, research councils, public | 
utilities, consultants, industry and universities. The task force concluded that AES is not 
responding adequately to user needs for air quality services and recommended the 
development and implementation of an integrated Air Quality Services Program which — 


would better meet the identified user needs. 
Technology Transfer Activities 


During the fiscal year, AES personnel participated in about twenty-five 
national and international conferences on widely varying themes concerning atmospheric 
pollution and air quality. AES also hosted a number of international guest speakers who 
gave seminars on current atmospheric research. | 

The AES one-week course on air pollution meteorology was presented in | 
Vancouver, B.C. and Bedford, N.S. to federal, provincial and industrial representatives. 
The course was also presented to graduate students and provincial representatives at the | 
University of Calgary in cooperation with the Faculty of Environmental Design. The. 
French version of the course was given in Montreal. Copies of the course material are. 
available from AES, in both English and French. 

Initiative was taken to establish a national Atmospheric Interactive Modelling | 
System. The purpose is to place atmospheric models on a central interactive computer | 
system accessible to users across Canada. Implementation of several models is currently | 
in progress. Work continued on the preparation of user's guides for the various models 


that have been developed. 
Stratospheric Pollution and Ozone Monitoring 


The stratosphere, the layer of the atmosphere between an altitude of 10 
kilometres and 60 kilometres, is a region of major global air circulation. It contains the 


ozone layer which prevents dangerous levels of ultraviolet solar radiation from reaching | 
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the earth's surface. Gaseous chlorine-bearing compounds such as chlorofluoromethanes 
emitted into the atmosphere by consumer and industrial processes are chemically 
destroying ozone in quantities that, although difficult to specify precisely, are predicted 
to be dangerously large. 

High-altitude balloon measurements (or "STRATOPROBE" flights) undertaken 
by the Atmospheric Processes Research Branch have produced data sets of key stratos- 
pheric chemical constituents. These observed values are used to verify information 
gathered by the NIMBUS VII satellite and to produce theoretical model predictions of 
present and future ozone depletions. During the fiscal year, the models developed 
indicate that hydroxyl densities in the 15-to-30-kilometre region are low. The 
consequences of these low densities on the depletion of ozone have been modelled and 
evaluated. The predicted depletion at current usage rates is less than 10%, with the 
expected 1980 depletion less than 1%. A collaborative experiment with NASA Goddard 
scientists was conducted in Texas in October to test the low hydroxy] density theory. 

Daily measurements of the total ozone column in the atmosphere continued at 
five sites across Canada: Churchill, Edmonton, Goose Bay, Resolute and Toronto. The 
vertical ozone profile from the surface up to 30 kilometres is measured by balloon- 
sounding each Wednesday. 

Instruments to measure ozone continued to be developed and tested. The new 
Mark II ozone spectrophotometer has been tested and is ready for commercial production. 
Interference of sulphur dioxide on the Dobson total ozone measurements has been 


discovered and evaluated. 
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HIGHLIGHTS 


The long-range transport of airborne pollutants and, in particular, acid rain 
remained the principal environmental concern during the 1981-1982 fiscal year. Both 
domestically and internationally a number of significant events relating to this issue 
occurred. 

On April 28, 1981, guidelines for new thermal power facilities were published 
in the Canada Gazette. They are designed to ensure that new facilities will not 
contribute to the acid rain problem by specifying emission limits for sulphur dioxide, 
nitrogen oxides and particulate matter, and are for use by the provinces through their own 
legislation. 

In accordance with the Memorandum of Intent signed with the United States in 
August, 1980, formal negotiations towards a bilateral agreement on transboundary air 
pollution commenced on June 23, 1981. Also during the fiscal year, the second phase of 
the joint Canada/U.S. Working Group reports was completed. These reports are designed 
to provide technical information required to support the ongoing negotiations. 

In January 1982, Environment Canada intervened before the National Energy 
Board to recommend that no increases in sulphur dioxide emissions be allowed as a 
condition of an Ontario Hydro proposal to export 1000 megawatts of electricity to 
General Public Utilities of New Jersey. The proposal was subsequently withdrawn by 
Ontario Hydro. 

The federal Acid Rain Control Strategy Program, which was launched during 
the previous fiscal year, continued in cooperation with the provinces to develop and 
evaluate alternative abatement options and control strategies. 

Federal research activities included ongoing monitoring of atmospheric com- 
position and deposition and modelling of atmospheric transport and deposition. 

Information activities focussed on increasing public and political awareness of 
the acid rain problem in both Canada and the United States. Several reports and public 
information documents were published and a film on the subject was produced in 
collaboration with the National Film Board. 

On November 1, 1981, reorganization of the Air Pollution Control Directorate 
took place. The new system has consolidated the Directorate's three branches into two; 
the Air Pollution Programs Branch and the Engineering Assessment Branch. In addition a 
Projects Coordination Group consisting of four issue coordinators was created to oversee 


major program activities in the areas of acid rain, energy, toxics and oxidants. 


il 


Also during the review period, implementation of the four Federal Clean Air 
Act Regulations continued in cooperation with the provinces. In the case of the Crown 
prosecution of a secondary lead smelter in Winnipeg for violation of federal regulations, 
the Company offered as part of its defence that the Clean Air Act is ultra vires the 
federal parliament in that the legislation infringes upon provincial legislative power. 
Constitutional arguments by the Crown and the Company were heard in January 1982 and 
the Court's decision is pending. 

Under the National Air Pollution Surveillance (NAPS) activities, a plan for the 
systematic replacement of aging air quality monitors was developed and proposed to 
cooperating agencies. The plan will be implemented during the next fiscal period. 

Construction and commissioning of the high hazards laboratory established by 
Environment Canada for the trace analysis of hazardous toxic substances was completed. 
One use of the facility has been in analyses for dioxin and dibenzofuran as part of a 
departmental sampling program for emissions from the combustion of municipal refuse 
and coal. 

A study was undertaken in the Vancouver area to determine whether elevated 
ozone levels are the result of local or a combination of local and long-range emissions. 

Vehicle inspection programs continued and were conducted in Vancouver, 
Calgary, Edmonton and Montreal. A total 4 150 vehicles were checked. Checks of 
exhaust gas recirculation valves, which control NO, output, were conducted for the first 
time in large metropolitan areas. Resulting data indicate tampering rates of 28%, 23% 
and 15% in Vancouver, Calgary/Edmonton and Montreal, respectively. Preliminary tests 


indicate that such tampering would double an individual vehicle's NO, emissions. 


lil 
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INTRODUCTION 


This report, submitted in accordance with Section 41 of the Clean Air Act, 
covers activities for the period ending March 31, 1982. 

The Clean Air Act, proclaimed November 1, 1971, provides the basis for the 
federal government's air pollution control activities and has three main objectives. The 
first and foremost is to protect the health of the public of Canada from air pollution. To 
this end, federal regulations are promulgated limiting the emission of hazardous pollutants 
such as lead, mercury, vinyl chloride, asbestos and arsenic from specific industrial 
sectors. 

The second objective is to promote a uniform approach across Canada in the 
control of other pollutants. To achieve this and to provide appropriate leadership by the 
federal government, the Act enables the issuance of industrial sector guidelines which, if 
adopted by a province within their legislation, become enforceable by that province. 

The third objective is to provide the mechanisms and institutions needed to 
ensure that all measures to control air pollution can be taken. Of major significance is 
the recognition that provinces have a direct responsibility in controlling air pollution and 
that cooperative efforts between provincial and federal authorities are required. The Act 
enables the federal government to enter into agreements with individual provinces and 
allows the establishment of arrangements for the implementation of regulations made 
under the Act; the Act also provides for direct action by the federal government when 
necessary. 

By virtue of an amendment given Royal Assent on December 17, 1980, the 
Clean Air Act empowers the federal government to take steps to control the emission of 
pollutants affecting another country. This amendment provides the discretionary 
authority needed to control these pollutants without requiring that an international 
agreement be in place, as previously required under Section 7-1(b). It will only apply to 


countries providing reciprocal protection. 


RESPONSIBILITIES OF THE MINISTER 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


The responsibilities of the Minister under the Clean Air Act include: 


ensuring the development of regulations limiting the emission of hazardous substan- 
ces and guidelines indicating limits to the quantities and concentrations of air 
contaminants that may be emitted from any source; 

establishing, operating, and maintaining a system of air pollution monitoring stations 
throughout Canada; 

collecting, through the operation of air pollution monitoring stations and from other 
appropriate sources, data on air pollution in Canada and processing, correlating, and 
publishing such data on a regular basis; 

conducting research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and providing consultative, advisory 
and technical services, and information related thereto; 

formulating comprehensive plans and designs for the control and abatement of air 
pollution and establishing demonstration projects and publicizing, demonstrating, 
and making such projects available for demonstration; and 

publishing or otherwise distributing or arranging for the publication or distribution 
of information which would serve to inform the public in respect to all aspects of 


the quality of the ambient air and of the control and abatement of air pollution. 


ENVIRONMENTAL PROTECTION SERVICE 


The Clean Air Act is administered within the Department of the Environment 
by the Environmental Protection Service (EPS) through its five regional offices across 
Canada and through the Air Pollution Control Directorate and the Federal Acitivites 
Assessment Branch in Ottawa. A resource summary for the Air Pollution Control 
Program is shown in Table 1. The Atmospheric Environment Service (AES) plays a role in 
the research aspects of air pollution control. Their activities are covered in the 


Atmospheric Environment Service section of this report. 


TABLE I AIR POLLUTION CONTROL PROGRAM RESOURCE SUMMARY 


Fiscal End of year Goods and Total 
Year strength Salaries ($) services (S) Capital (S) expenditure (S$) 
1971-1972 76 900 000 455 000 660 000 2 015 000 
1972-1973 147 "711000 644 000 1 079 000 3 434 000 
1973-1974 151 1 859 000 1 053 000 958 000 3 870 000 
1974-1975 163 29533" 279 10777210 141322 507. 4 742 996 
1975-1976 176 3 171 686 231-818 827 838 D* 2318 302 
1976-1977 165 3 069 500 1 210 300 795 487 DP O/ D228, 
1977-1978 156 3 411 000 2 024 800 781 800 6 217 600 
1978-1979 147 3 580 000 1 410 000 1 260 000 6 250 000 
1979-1980 146 S55 00/01. 15264299 Dob ey 5 466 471 
1980-1981 148 BEG Si aio 3 452 845 EV RSE OY 7 506 924 
1981-1982 142 4 256 642 2 443 746 607 290 7 307 678 


Air Pollution Control Directorate 


Following a reorganization on November 1, 1981, the responsibilities of the Air 
Pollution Control Directorate (APCD) are shared by the Air Pollution Programs Branch, 


the Engineering Assessment Branch and the Projects Coordination Group. 


| The Air Pollution Programs Branch develops and coordinates Canada's National 
: Air Pollution Surveillance (NAPS) Program and conducts specific ambient air monitoring 


and source sampling surveys. Nationwide inventories of air contaminant emissions are 
! 


| 
| 


developed and maintained as prerequisites to the national programs of air pollution 
control and abatement and serve as an effective means of evaluating the success of 
control programs. The Branch analyzes air quality trends, population exposure, and 
emission trends for past and future years, and provides data for the development of 
regulations and guidelines. It coordinates the development and prescription of National 
Ambient Air Quality Objectives and is also responsible for interservice, intergovernmental 
and international liaison and coordination. These functions are performed in three 
divisions: Pollution Measurement, Pollution Data Analysis, and Inter-agency Policy and 
Programs. During the 1981-82 fiscal year, as part of the reorganization, responsibility for 
Laboratory Services, previously a part of the Technology Development Branch, was 
transferred to the Air Pollution Programs Branch. The development and certification of 
analytical techniques required to support regulations and guidelines; the preparation of 
standard reference materials for analytical laboratories across Canada engaged in analysis 
of air pollutants; the provision of a computerized information service on air pollution 
control; the editing, publication and distribution of all Directorate scientific and technical 
reports; the transfer of technical information and technology through seminars; and the 
training of inspectors, analysts and enforcement officers in federal, provincial and 
municipal jurisdictions are performed in three divisions: Control Development, Chemistry, 


and Publications and Training. 


The Engineering Assessment Branch is primarily concerned with the 
application of known technology to the capture and containment of pollutants from 
stationary and mobile sources. It is the focal point of engineering and technical expertise 
on air pollution emissions and control and abatement methods. It prepares technical 
assessments, state-of-the-art reviews and industry studies used as the basis for the 
development of air pollution control standards, regulations and guidelines. 
Government-industry task forces, planned, organized and chaired by the Branch, 
recommend abatement technology for use in establishing regulations and guidelines. 
Major stationary sources of air pollution, such as iron and steel mills, non-ferrous 
smelters, pulp and paper mills, thermal power generating stations and incinerators are the 
responsibilities of three divisions of the Branch: Mineral and Metal Processes, Chemical 
Process Sources, and Combustion Processes. Emissions from motor vehicles, ships, 
locomotives and aircraft are the responsibility of the Mobile Sources Division. A fifth 
division, Fuels Processes, develops fuels composition and additive regulations, fuel 


inventories and emission guidelines for major production or refining sources. 


The Projects Coordination Group is responsible for the design of projects to 
meet issues of concern in the field of air pollution control. The current issues are acid 
rain, oxidants, toxics and energy, and a project coordinator is responsible for projects in 


each of these areas. 
Environmental Protection Service Regional Offices 


Contact with provincial environmental protection agencies is maintained 
chiefly through the five EPS regional offices located in Dartmouth, Montreal, Toronto, 
Edmonton and Vancouver. Regional Directors provide direction and supervision of EPS 
programs arising from the Clean Air Act together with policies and commitments 
resulting from bilateral and international agreements. They also formulate and adminis- 
ter enforcement and other operational programs in accordance with national policies and 


guidelines. 
Federal Activities Assessment Branch 


The Federal Activities Assessment Branch, originally established to demons- 
trate the federal government's resolve to control pollution from its own facilities, now 
acts in an advocacy and advisory capacity to ensure that the federal government plays a 
leadership role and that satisfactory control measures are incorporated into the design of 
federal facilities. It is concerned with all forms of pollution and is also responsible for 
environmental impact assessment of off-shore oil and gas developments, mining activities 
north of 60° latitude, and linear transportation facilities, and supports the Department's 
activities in the nuclear fuel cycle program. 

Through both headquarters and regional offices, the Federal Activities Assess- 
ment Branch coordinates and provides an overall interface on behalf of EPS for 


environmental protection matters pertaining to activities of the federal government. 


NATIONAL AIR POLLUTION PROGRAM 


The National Air Pollution Program utilizes a program planning and evaluation 


system consisting of four principal elements: 


1) identification, characterization and assessment of pollution problems; 
2) technology; 
3) prevention and control measures; 


4) program planning, evaluation and liaison. 


APCD's operating budget for the fiscal year was prepared using this project 
planning system. An evaluation system, now being developed, will provide management 
with information on the efficiency and effectiveness of resource utilization in achieving 
program objectives. 

During the review period, a decision-making framework was developed to 
enable consideration of air pollution problems on a priority basis. Mechanisms to establish 
priorities for subsequent regulation or guideline development or other forms of 


intervention are also incorporated into the framework. 


PROBLEM IDENTIFICATION, CHARACTERIZATION AND ASSESSMENT 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations and emission inventories, and for providing 


consultative services to federal or provincial agencies on air pollution surveillance. 
Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition is made by determining the sources 
and magnitude of emissions, and by measuring the concentration of contaminants in the 
atmosphere. The latter is accomplished through the National Air Pollution Surveillance 
(NAPS) network and ambient air quality studies, which are discussed later. The NAPS 
network maintains national inventories of air contaminant emissions. Inventories are 
compiled for the five most common air contaminants and for those that are potentially 


hazardous. 


Inventories of potentially hazardous air contaminants. These inventories deal 
with contaminants that may. present a significant danger to human health or the 
environment. They assist federal and provincial control agencies in developing programs 
and establishing control priorities. During the review period, national inventories of the 
sources and emissions of copper and nickel were published, bringing the total of such 
inventories to 15. National inventories of the sources and emissions of antimony, barium, 
bismuth, chromium, cobalt, tin, phosphorus, chlorine, and hydrogen sulphide were 
finalized. 

Reports on the sources and emissions of mercury and lead (base year 1978) 
were completed for the purpose of assessing the impact of air pollution control legislation 
that has been implemented since the original inventories (base year 1970) were prepared. 


These reports will be published in the next review period. 


Inventories of common air contaminants. One of the first actions taken after 
passage of the Clean Air Act was to compile and publish a nationwide inventory of air 
‘contaminant emissions in Canada. The first inventory was an overview for 1970 of air 


Pollution problems with respect to the five contaminants most significant in quantity: 


sulphur oxides, particulate matter, carbon monoxide, hydrocarbons and nitrogen oxides. 
The inventory was subsequently updated to provide similar overviews of nationwide 
emissions for 1972, 1974, 1976 and 1978. The 1978 inventory was drafted during the 
review period and the preliminary data are summarized in Table 2. 

In addition to showing the magnitude and distribution of emissions, the 
inventory describes, for each sector emitting any or all of the five contaminants, the 
process(es) employed the specific source(s) of the emissions and the type and efficiency of 


controls in place, if any. 


National Emissions Inventory System. Al! inventory information about the five 
common air contaminants is stored in the computerized National Emissions Inventory 
System which provides easy retrieval of data and has rapid updating capabilities. In 
addition to providing information on a provincial census division or metropolitan area 
census basis, the system also has the capability to estimate emissions on a 127-km x 127- 
km grid cell basis. 

During the review period, data on particulate matter size distribution, hydro- 
carbon compound classes and reactivity and primary sulphates were input to the system 
(see Section on LRTAP). 


Long Range Transport of Air Pollutants 


The long-range transport of airborne pollutants (LRTAP), in particular acid 
rain and its deleterious effects on sensitive ecosystems, continued to be the priority of 
the Air Pollution Control Program in 1981-82. Long a documented problem in Scandinavia 
and other European countries, acid rain originates principally as emissions of sulphur and 
nitrogen oxides from such sources as thermal power plants, non-ferrous smelters and 
motor vehicles. Carried aloft, these pollutants are transformed into acidic substances 


which fall to earth often far from the polluting sources. 


Federal Control Strategies Program. The Federal Government of Canada 
initiated research into acid rain a number of years ago as a result of discoveries indicating 
that acidic precipitation was a far more serious problem than previously believed. In 
response to the problem of acid rain, the Federal LRTAP/Acid Rain Control Strategies 
Program was launched in 1979 in co-operation with the concerned and affected provinces. 
Its purpose is to identify, develop and evaluate alternative abatement strategies and to 
assess the potential impact in Canada of various options to reduce emissions in the U.S. 


The Program has been designed to provide a clear set of recommendations for domestic 
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programs and a basis for our negotiation of an Air Pollution Control Agreement with the 
United States. 

The Control Strategies Program has four basic components. The first, Source 
Identification and Application of Control Technology, was developed to provide an 
assessment of the major sources of sulphur and nitrogen oxides including non-ferrous 
smelting, thermal power generation and transportation. Background studies were conduc- 
ted to assess the size and composition of the emitting industry sectors, the processes used 
and the resultant emissions. Control technology studies were also undertaken to review 
existing, emerging, and future methods of emission reduction. Particular emphasis was 
placed on putting Canadian industry in a worldwide context. The studies that comprise 
this program component were completed during the 1981-82 fiscal year. 

The second component, Assessment of Direct Costs and Indirect External Costs 
of Control, which is nearing completion, consists of commodity studies, by-product 
feasibility studies, financial analysis of the application of technological fixes and analysis 
of the cost of controls to emitting sectors. The data acquired will be used in the 
determination of the social and economic consequences of applying various levels of 
emission reduction to emitting sources and the implications for other sectors of society. 

In the third component, Assessment of Benefits, expected to commence in the 
1982-83 fiscal year, the objective will be to identify the economic and social value of 
affected sectors of society including such areas as tourism, sport fishing, agriculture and 
forestry. This information will then be combined with effects information available from 
scientific studies and other appropriate sources to estimate the social and economic 
significance of the acid rain problem to various sectors of society. The result will provide 
a base line from which to evaluate the tangible and intangible benefits that would result 
from various levels of emission reduction. 

The fourth component, Analysis of Alternatives, will consist of an analysis of 
data sets and information gathered in the first three components of the program to 
develop and evaluate alternative abatement options. Where possible, econometric models 


will be used to manage economic information. 


Federal-Provincial Liaison. In the area of federal-provincial liaison, 
participation continued on the joint Canada-Ontario task force established in August 1980 
to assess the abatement options for INCO and Falconbridge Mines. Also, a joint study was 


initiated with the province of Quebec on the Noranda Smelter and Environment Canada 


1] 


officals appeared before the Manitoba Clean Environment Commission at hearings for the 


permit renewals of the Flin Flon and Thompson Smelters. 


Canada-U.S. Acid rain was the dominant issue in Canada's air pollution control 
activities vis-a-vis the United States during the fiscal year. Pursuant to the Canada-U.S. 
Memorandum of Intent (MOI) of 1980 which established bilateral work groups to develop 
the technical basis for an air pollution agreement, a second series of reports was 
completed which better defined the magnitude of the threat. One of the reports 
identified a maximum target loading of wet sulphate of 20 kilograms per hectare per year 
to protect moderately sensitive aquatic ecosystems. Measured deposition levels in most 
of eastern Canada were found to be well over this threshold target. On June 23, 1981 
formal negotiations between Canada and the U.S. for a bilateral air quality agreement 
commenced. 

In cooperation with federal/provincial efforts to address the acid rain issue, in 
February, 1982, provincial environment ministers committed themselves to achieving the 
20 kilograms per hectare per year target loading east of the Saskatchewan/Manitoba 
border through a 50% reduction in SO, emissions contingent on parallel U.S. action. 
Predictive modelling information from (the MOI) scientific investigations indicated that 
without significant reciprocal U.S. reductions, significant areas of the Canadian environ- 
ment such as the Muskoka-Haliburton area could not achieve the target loading. 
Provincial environment ministers also undertook to apportion emission reductions among 
themselves by the end of 1982. Canadian negotiators put forward the proposal for a 
reciprocal 50% reduction in SO, emissions in Eastern North America; however, U.S. 
negotiators did not accept it. In the United States, the Senate Subcommittee on 
Environment and Public Works passed a bill calling for an 8-million ton reduction in SO, 
by 1995, but no bill was passed in the House. 

Public awareness of the acid rain issue in the United States and Canada 
continued to increase and there were a significant number of speaking engagements by the 
Minister and other senior officials. A number of visits were sponsored to acquaint U.S. 

journalists with the acid rain situation in Canada and an award winning film - "Acid Rain - 
Requiem or Recovery" was made, which is expected to be a long-term educational aid on 
the issue. 

A number of EPS regional and headquarters activities associated with acid rain 


were carried out. 


V4 


A preliminary report entitled "A Study of Acidification in Sixteen Lakes in 
Mainland N.S. and Southern N.B." was completed in the Atlantic Region. Further lake 
sampling was carried out and a final report is expected to be completed in the next fiscal 
year. 

A lake sampling and precipitation/aerosol monitoring study was conducted in 
the Halifax area. This study indicates that a decrease in acidic precipitation in the 
Atlantic region must include local as well as distant source emission reductions. 

Cost studies were completed for sulphur dioxide control at the Lingan Thermal 
Power Generation Station in Nova Scotia, and the proposed oil to coal conversion at the 
Coleson Cove power station in New Brunswick was reviewed to determine the application 
of the Thermal Power Guidelines to the converted facility. 

In Ontario, the EPS Regional Office funded and provided advice to an 
extensive acid rain information campaign conducted in the Temiskiming area. Participa- 
tion continued on various committees concerning the long-range transport of airborne 
pollutants. 

A report on the pollutant emissions generated by fuels burned in Quebec which 
lead to acid rain has been finalized. The report deals with the historical background of 
these emissions, summarizes the situation (1979), and provides projections for the years 
1985, 1990, 1995. Also, a Regional Scientific Committee has been formed and, as a 
participant, EPS Quebec will focus on inventories, technology and control strategies. 

During the review period, the Air Pollution Control Directorate continued to 
work on the identification and quantification of Canadian sources and emissions of 
compounds implicated in the acid rain problem and in long-range transport in general. 
Studies focused on both natural and man-made sources in order that atmospheric 
transport, transformation and deposition can be adequately studied. Inventories of 
primary fine particulates, volatile organic compounds and primary sulphates were 


completed. 
Air Quality Monitoring 


The National Air Pollution Surveillance (NAPS) Network. This network was_ 
instituted by and still receives the strong support of the Federal-Provincial Committee on 
Air Pollution (FPCAP). As of March 31, 1982, the NAPS network consisted of 506 air 
monitoring instruments at 157 sampling stations located in the following cities: St. 


John's, Charlottetown, Halifax, Sydney, Glace Bay, Fredericton, Saint John, Moncton, 
| 
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Montreal, Hull, Quebec City, Sherbrooke, Chicoutimi, Rouyn, Sept-Iles, Trois-Riviéres, 
Arvida, Tracy, Thetford Mines, Shawinigan, Baie-Comeau, Ottawa, Windsor, Kingston, 
Toronto, Hamilton, Sudbury, Sault Ste. Marie, Thunder Bay, London, Sarnia, Peterborough, 
Cornwall, St. Catharines, Kitchener, Oshawa, Oakville, Winnipeg, Brandon, Regina, 
Saskatoon, Moose Jaw, Prince Albert, Edmonton, Calgary, Red Deer, Lethbridge, 
Yellowknife, Vancouver, Prince George, Victoria, Kamloops and Whitehorse. This 
coverage includes 37 stations that provide continuous monitoring for all five of the most 
common air contaminants. An additional ten stations monitor all but one parameter 
continuously. Of the 506 instruments, 79 monitor sulphur dioxide, 52 monitor carbon 
monoxide, 48 monitor nitrogen dioxide and 50 monitor ozone, all on a continuous basis. 
Suspended particulate matter is monitored by 117 high-volume samplers operating every 
sixth day over a 24-hour period and 64 Coefficient of Haze (COH) tape samplers run 
continuously. 

All NAPS stations except those in the National Capital area, the Yukon and 
the Northwest Territories are operated by the provinces and municipalities, which receive 
technical assistance and training from EPS regional and headquarters personnel in the 
maintenance and repair of monitoring equipment. 

The evaluation of dichotomous particulate samplers continued through 
1981/82. Samplers were operated in seven major cities in an effort to establish a data 
base on levels of fine particulate air contaminants and, at the same time, refine 
measurement and analytical methodologies. In association with this project, filter media 
are being assessed for the collection of particulate sulphate. 

A pilot project for the development of a sampling and analytical capability for 
measurement of organic air pollutants was initiated. Methods for measuring volatile 
Organics and particulate and gaseous phase polycyclic aromatic hydrocarbons are being 
developed and samplers are to be deployed in the NAPS network. During 1981/82 
activities were confined to the design and purchase of sampling system components, 
development of a calibration system, evaluation of sample clean-up and extraction 
procedures, and set-up of analytical facilities. 

Data screening software has been integrated into the NAPS air quality data 
base and is being used as a matter of routine in the processing of NAPS data summaries. 
A plan for the systematic replacement of aging NAPS monitors was developed and 
proposed to cooperating agencies. The plan calls for the replacement of instruments over 


the next several years according to a schedule that would ensure that very few, if any, 
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instruments remain in service for more than 10 years. If approved, the plan will be 
implemented beginning in 1982/83. 

The 1980 NAPS Network Annual Summary and 12 Monthly Summaries were 
published during the fiscal year. Data from annual summaries, updated to 1981 on 
suspended particulates and lead, are given in Tables 3 and 4 for a cross-section of network 
stations. 

Headquarters laboratory support to NAPS included analyses of about 4 000 


samples for pollutants including lead, arsenic, sulphates and nitrates. 


Air Monitoring Surveys. Environmental Protection Service (EPS) headquarters 
and regional staff again took part in numerous air quality monitoring surveys across the 
country. These surveys are usually in response to severe local or regional problems that 
have surfaced or been identified by communities or municipalities. EPS staff cooperate 
by helping to set up equipment and train operators, as well as analyzing samples and 
advising on controls. Other surveys may be initiated simply with a view to monitoring 
potential problems. In most cases the surveys continue for more than one year. 

During the review period a study of the significance of photochemical oxidants 
in Vancouver was undertaken. This study was designed to determine whether elevated 
ozone levels in Vancouver were the result of local emissions alone or a combination of 
long range transport emissions and local emissions. The study is expected to be completed 
in the next fiscal year. 

EPS continued to participate in the Nanticoke Environmental Monitoring 
Program established several years ago to assess the pollution levels resulting from new 
industrial activity in the Nanticoke area on Lake Erie. 

EPS also continued its arsenic monitoring program in Yellowknife N.W.T. 
Arsenic concentrations in both suspended particulates and settleable particulates are 
being monitored and results continue to indicate the presence of low concentrations of 
arsenic in the ambient air. 

Ambient air monitoring for carbon monoxide and nitrogen dioxide in the city 
of Whitehorse during the cold weather months continued. In addition, suspended 
particulate matter was measured in a residential area of the city in response to 


complaints about high pollution levels from residential wood burning appliances. 
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TABLE 3 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
SUSPENDED PARTICULATES -- SELECTED SITES, 1976-81 


Annual geometric mean 
(micrograms per cubic metre) 


Location 1976" 1977 1978 1979, 1980 1981 


St. John's, Duckworth & Ordinance 50 * 37 45 48 4] 
Charlottetown, 56 Fitzroy 44 ay) 32 43 * 25 
Halifax, N.S. Tech. College 49 47 42 39 “s * 

Sydney, County Jail 73 23 2 uf 65 zs 

Fredericton, York 43 Dz 52 47 51 38 
Saint John, 110 Charlotte 53 62 57 58 68 58 
Montreal, 1212 Drummond 78 74 76 76 * 69 
Montreal, Duncan & Décarie £12 99 121 14] 149 128 
Montreal, 2900 boul. Concorde 68 Do. 62 63 ob) * 

Hull, Gamelin & Joffre * 4] 38 42 4] 
Quebec, Parc-Autos Paquet-Laliberté 85 76 89 93 * 

Sherbrooke, Wellington & Albert 54 2S 3 2 65 = 

Chicoutimi, 222 Racine 73 68 62 65 
Rouyn, H6tel de Ville * * 6) OZ 34 4] 
Trois-Rivieres, Hart & Ste-Cécile f2 51 89 71 78 80 
Arvida, Powell & Hoopes cs a 66 78 62 70 
Tracy, Garneau & Rte 132 56 56 45 48 44 
Shawinigan, Frigon & Laval z 147 137 jel: 106 
Ottawa, Slater & Elgin 60 63 56 55 Sys ap) 
Windsor, City Hall 76 83 i) 74 77 69 
Kingston, Queen's University 38 36 30 24 36 27. 
Toronto, 67 College 63 67 65 78 Tz o 

Toronto, Lawrence & Kennedy 65 58 60 67 69 oy) 
Toronto, Elmcrest * 49 * 61 54 * 

Hamilton, Barton & Sanford 101 85 * 96 89 76 
Sudbury, 19 Lisgar 46 44 48 ayy 55 43 
Sault Ste. Marie, 550 Queen St. W. 62 * * * 


‘a Insufficient data available to calculate valid annual geometric mean concentrations. 


TABLE 3 


ee eS 
Annual geometric mean 
(micrograms per cubic metre) 


Location 


Thunder Bay, 14 Algoma 
London, King & Rectory 

Sarnia, Front 

Peterborough, 500 George 
Cornwall, Memorial Park 

St. Catharines, North & Geneva 
Kitchener, Edna & Frederick 
Oakville, Rebecca & Woodside 
Oshawa, Ritson & Olive 
Winnipeg, Jefferson & Scotia 
Winnipeg, 65 Ellen 

Brandon, 11th & Princess 
Regina, 12th & Smith 
Saskatoon, 30th St. & 833 P Ave. 
Moose Jaw, Fairford & Ist Ave. 
Prince Albert, 1257-lst Ave. E. 
Edmonton, 10255-104th St. 
Calgary, 316-7th Ave. 

Red Deer, 4747 50th 


Lethbridge, 13th St. & 9th Ave. S. 
Yellowknife, 50th Ave. & 5lst St. 


Vancouver, 970 Burrard 
Prince George, 1011 4th Ave. 
Victoria, 1106 Cook 
Kamloops, 301 Seymour 
Whitehorse, Federal Bldg. 85 
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1976 


boi, 


103 


1978 


1979 


She, 
7d 
67 
60 
57 
66 


102 


NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
SUSPENDED PARTICULATES -- SELECTED SITES, 1976-81 (Continued) 


1980 


46 
83 
76 
53 
52 
64 
64 


61 
36 
78 
58 
62 
53 
66 
64 
100 
159 


57 


1981 


44 
58 
62 
40 
48 
57 
63 
47 
ey! 
38 
63 
55 
64 


45 


ee Se een 


* Insufficient data available to calculate valid annual geometric mean concentrations. : 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
PARTICULATE LEAD -- SELECTED SITES, 1976-1981 


ne ee ae a TD Oe 
Annual arithmetic mean 
(micrograms per cubic metre) 


Location 1976a581 977, 1978 19791950 1981 
St. John's, Duckworth & Ordinance 0.44 * 0.31 ONZ267e 021 O21 
Charlottetown, 56 Fitzroy 0.24 0.23 0.18 OO Dias ‘ 
Halifax, N.S. Tech. College 0.20 0.18 0.16 Ost OVEs * 
Sydney, County Jail oy 0.42 0.29 OSPR ORT Saar ct 
Fredericton, York ODD 0.42 0232 ONS Die er0'334 0.34 
Saint John, 110 Charlotte OS! 0°23 O19 OSZ21F 07.19 0.20 
Montreal, 1212 Drummond PO * OF73 0.64 * = 
Montreal, Duncan & Décarie 2.26 1.61 jojo) PSC W Pele 0.63 
Montreal, 2900 Boul. Concorde 0.57 0.42 0.85 OSS5 OS Z9 aS 
Hull, Gamelin & Joffre i) O32 0. 2728120..26 OF27 
Quebec, Parc-Autos Paquet-Laliberté * % 0.71 O66 S087 tex 
Sherbrooke, Wellington & Albert * * * * OS35= er 
Chicoutimi, 222 Racine . OF FIFO e529 OF5Z 
Rouyn, Hétel de Ville * * * 0.36 0.40 0233 
Trois-Rivieres, Hart & Ste-Cécile 0.38 05355 0°36 0.39 
Arvida, Powell & Hoopes 2 0.47 0.37 0.45 O39 
Tracy, Garneau & Rte 132 0.30 O25 OnZier ts 0.15 
Shawinigan, Frigon & Laval 0.28 OF 250125 0.23 
Ottawa, Slater & Elgin 0.81 0.67 0.53 0 .S0mr0n39 0.40 
Windsor, City Hall 0.60 0.62 0.68 O2BSerie0 335 0.26 
Kingston, Queen's University OeZt Oss OFS 05098 © 0°10 0.13 
Toronto, 67 College * * 0.66 0.44 0.28  * 
Toronto, Lawrence & Kennedy * * 0.42 0.34 0.28 0.28 
Toronto, Elmcrest * * * OFZ 12051 2a 
Hamilton, Barton & Sanford * * va] 0.627520 50 0.60 
Sudbury, 19 Lisgar oo 0.37 0.43 DAsis) te 0.20 
Sault Ste. Marie, 550 Queen St. W. _ ts 
Thunder Bay, 14 Algoma ie 0239 0523 Os225 0.18 


SS SSS SS EE EE EE ES ee ee ee ee eee eee 


= Insufficient data available to calculate valid annual geometric mean concentrations. 


18 


TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE DATA FOR 
PARTICULATE LEAD -- SELECTED SITES, 1976-1981 (Continued) 


oe ee SSE ES SE SS —— 


Annual arithmetic mean 
(parts per hundred million) 


Location 1976 177 1978 19795 1930 1981 
London, King & Rectory * GD 0.58 OS47 420283 0.21 
Sarnia, Front * OF19e Ore 0.05 
Peterborough, 500 George * 0.38 0.34 0.30 0.23 
Cornwall, Memorial Park * * * * 0.07 0.10 
St. Catharines, North & Geneva ORB) O26 10 > 0:23 
Kitchener, Edna & Frederick O76 ears 0.45 0.66 
Oakville, Rebecca & Woodside * * OnZon = 0.14 
Oshawa, Ritson & Olive * 0. 36 0.19 
Winnipeg, Jefferson & Scotia 0.28 Ons! OeZ2 0.1349 90729 0.21 
Winnipeg, 65 Ellen 0.50 ORS. ae On2 0.36 
Brandon, 11th St. & Princess 0222 0. 26% * 0:33 0.24 
Regina, 12th & Smith Oms2 0.25 25. OT O22z OF 
Saskatoon, 30th St. & 833 P Ave. Ol 0.10 Onl Osl2. i013 res 
Moose Jaw, Fairford & Ist Ave. OS 7All 0.16 ORS O16 SaCRIe 0.17 
Prince Albert, 1257-Ist Ave., E. O225 03227 aan * 0.18 0.20 
Edmonton, 10255-104th St. * 0.26 ~~ * * * * 
Calgary, 316-7th Ave. QezZ 0. 36 03335—an * ie 

Red Deer, 4747 50th 0.19 OM7, 0. 21aves % * 
Lethbridge, 13th St. & 9th Ave. S. 0509 0.05 0:08 te x 
Yellowknife, 50th Ave. & 5lst St. 0; 10mau* * 07 27.8r1.032 Fae 
Vancouver, 970 Burrard 29 0.98 0.80 OF7 57 S075 0.88 
Prince George, 1011 4th Ave. * 0.26 0.2mm 
Victoria, 1106 Cook 0.61 ORS) 0.42 0.42 0.40 py 
Kamloops, 301 Seymour Ops OVS S201 0T4 7) aes 
Whitehorse, Federal Bldg. 85 0.26 Omg 0.24 OM 19 Aer ORS, 0.24 : 


* Insufficient data available to calculate valid annual arithmetic mean concentrations. , 
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Air quality monitoring at the Gold River Native Indian Community on 
Vancouver Island finished during the review period and all data have been sent to the 
Department of National Health and Welfare. 

Ambient air monitoring of fluorides on Cornwall Island continued during the 
review period and changes have been made in the sampling procedures to improve the 
accuracy of the data obtained. The data collected during the 1980-81 winter season was 
analysed and the results indicate that air quality fluoride limits were exceeded on a few 
occasions. An analysis of data for the 1981 growing season will be conducted during the 
next review period. 

The Cornwall Island Health Effects study undertaken by National Health and 
Welfare continued and is expected to be completed during the next fiscal year. 

EPS is participating on a B.C. Government committee formed in 1981 to 
develop plans for a comprehensive air quality monitoring program that will cover all 
phases of coal development in northeast British Columbia including mining, coal prepara- 
tion, rail transportation and port operations. Monitoring plans are expected to be 
completed in 1983. 

The project to monitor coal dust emissions from trains passing through 
Agassiz, B.C., continued with EPS support. A close watch is maintained over offending 
trains and the coal mining companies are notified when corrective action is required. 
During the review period an intensive coal train inspection project was carried out and a 
draft report has been distributed to the coal mining and railway companies involved. 

Also during the review period, a report of the ambient air survey for asbestos 
fibres done in Baie Verte, Nfld., by EPS in cooperation with the Newfoundland 
Department of the Environment was distributed to all interested agencies. The results 
indicate that the asbestos fibre sources are mainly fugitive. National Health and Welfare 
Canada has provided a review of the potential health implications to the Newfoundland 
Department of Health. 

EPS Atlantic along with the Nova Scotia Department of the Environment 
initiated a polynuclear aromatic hydrocarbon ambient study in Sydney, Nova Scotia. A 
report should be available in 1982/83. Mobile sulphur dioxide monitoring was also 
provided by EPS Atlantic to Environment New Brunswick in the St. John Air Pollution 
Study in July/August 1981. 
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General. Development of standard reference methods for the measurement of 


mercury, arsenic and benzene in the ambient air continued. 
Trend Analysis 


During the review period, a trend analysis report covering NAPS Air Quality 
for the period 1970-79 was published. In addition, the analysis for the 1979-1980 period 
was completed. Results of the analysis for the 1974-1980 period are shown in Tables 5 
and 6. 


TABLES AVERAGE OF THE ANNUAL MEANS OF NAPS STATIONS FOR 1974-80 


I a SS eee 


Change Change 
Contaminant 1974 1975 1976 1977 1978 1979 1980 1979-80 1974-80 


ea eg ee De oe = ee ee ee 


Sulphur dioxide 
(pphm) 1.6 | ee eC | EA Semen ies) ey nad Ey - -25% 


Suspended partj- 
) 


culates (u g/m 78.6 65.9 65.7 61.9 61.4 66.0 66.8 +1% -15% 
Lead (g/m?) 568 0095 10 G9mmn OR 46I Us42 e039 On 54 mee io 7 -50% 
Nitrogen dioxide 

(pphm) - - - Sah Meant) 206 125 -4% -19%* 
Carbon monoxide 

(ppm) 2.4 {5924.6 ES eA Le 7eae ees 200 -38% 
Soiling Index 

(COH) DSS ORAL GES OP? OBOE WOE Oe - -26% 
Ozone (pphm) - - ~ - - eal. 6 +7% - 


ee es See 


* Change is for the years 1977-80 


A study on the population exposure to suspended particulate matter in selected 
Canadian cities was completed and a report will be prepared. 

Work to provide an overview of emissions for the five common air 
contaminants for the years 1955 and 1965 for historical and comparative purposes was 
completed. An emissions trends report for the years 1970-1978 was initiated and work | 


commenced on the development of emission forecasting models. 


ZA 


TABLE 6 PERCENTAGE OF NAPS STATIONS EXCEEDING MAXIMUM 
ACCEPTABLE ANNUAL LEVELS OF AIR QUALITY OBJECTIVES, 
1974-80 


ee ee eer ee ee SI BV BOE SE PETSUrRe WRI OG Sore 
Objective 1974 1975 1976 1977 1978 197 F950 
re ee) ieee ee! 
Sulphur dioxide 


(annua!) 18 11 10 5 7 4 2 
Suspended particulates 

(annual) 49 42 37 24 27 34 35 
Nitrogen dioxide 

(annual) N/A N/A N/A 4 0 0 0 
Carbon monoxide 

(8 hours) 29 27 16 10 8 20 8 
Ozone (annual) N/A N/A N/A N/A N/A 50 54 


N/A - not available 


Technology 


The Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT). Section 3 of the Clean Air Act provides for federal financial support 
of control technology development projects. Out of this authority came, on Aprulelivg75, 
the DPAT Program of cost-shared agreements with industry to develop and demonstrate 
new control technology. Fiscal constraints resulted in termination of the program's 
funding on March 31, 1979; however, existing projects were supported until their 
completion. 

During the review period, one DPAT contract with the Algoma Steel Corpora- 
tion Ltd. for the demonstration of a high-pressure water-jet system for cleaning coke 
oven doors remained outstanding. The aim of this project was to demonstrate that the 
water-jet technique was a significant improvement over current mechanical methods for 
removing hydrocarbon deposits from door seals, thereby improving the seals' effectiveness 
and minimizing hydrocarbon emissions to the atmosphere during the coking cycle. This 
aim was successfully achieved and a final report was prepared and published. 

With the completion of the Algoma Steel contract all projects under the DPAT 


Program in the air section have been concluded. 
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Projects Sponsored under the Department of Supply and Services Unsolicited 
Proposal Program. This program provides bridge financing for unsolicited proposals in 
science and technology submitted by the private sector that are worthy of support by one 
or more government departments. A project carried out with EPS support by the 
University of Montreal's Ecole Polytechnique to find ways of improving the effectiveness 
of the demisters employed for controlling emissions from the tenters used in the textile 
industry was completed. Although the cooling unit developed has not given the results 
expected due to the physical-chemical characteristics of the emissions, its application 
could be useful in other fields. This study has had secondary results with regard to 
improving techniques used to sample and analyse the components of organic gas 


compounds. 


Technical Information Dissemination. The Technical Information System, in 
operation since 1973, fills the information requests of senior management, the personnel 
of the Air Pollution Control Directorate, staff in regional offices and the Canadian air 
pollution control and research community. Research and current awareness services in 
the area of air pollution are provided to all levels of government. The Environmental 
Protection Agency APTIC file (100 000 microfiche titles) is available for searching and 
reprints. During 1981-82, 122 literature searches were conducted; and 1432 information 
requests were answered. In addition to the microfiche collection, the system circulates 


over 126 serials and has over 7400 documents in hard copy. 


Training in Air Pollution Control Technology. EPS headquarters and regions 
again supported regulatory activities across Canada by presenting air pollution control 
training courses for enforcement officers of the federal, provincial and municipal 
governments and industry personnel. During the review period a stack sampling course 
sponsored by EPS was held in Vancouver. Attendees came from provincial and municipal 
governments and various industries. 

EPS Quebec participated actively in the Acid Rain seminar held in April 1981. 
This seminar was organized jointly by the Ontario and Quebec sections of the Air 
Pollution Contro! Association and the federal-provincial scientific committee on LRTAE 
and was attended by 250 scientists. | 

EPS Atlantic presented a seminar on the test kit used to sample lead levels ir 


gasoline to the Nova Scotia Board of Public Utilities. 
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As in past years, EPS regions continued to contribute to numerous regional 
events such as seminars, conferences and exhibitions, often in cooperation with munici- 


palities. 


Publications. During the review period, 28 technical reports in the EPS 
national series were edited and published by APCD. Overall, about 20000 copies of 
reports, news releases, Canada Gazette announcements and factsheets were distributed. 


The reports published during the review period were the following: 
Regulations, Codes and Protocols Series 


EPS 1-AP-73-3 Standard Reference Method for the Measurement of Ozone in the 
Atmosphere (Chemiluminescence Method) (Revised) (Bilingual!) 

EPS 1-AP-81-1 The Clean Air Act - Compilation of Regulations and Guidelines (Bilin- 
gual) 


Economic and Technical Review Series 


EPS 3-AP-76-5F La pollution atmosphérique et les techniques antipollution: la production 
d'énergie par voie thermique. Volume 1 - Les moteurs a combustion 
interne 

EPS 3-AP-81-2 Control of Excessive Emissions and Fuel Consumption by In-Use Motor 
Vehicles 

EPS 3-AP-81-3 Technology for Controlling Emissions from Power Plants Fired with 
Fossil Fuel 

EPS 3-AP-81-4 National Inventory of Sources and Emissions of Copper and Nickel (1976) 

EPS 3-AP-81-5 Air Pollution Emissions and Control Technology: Ferroalloy Production 
and Allied Industries 


Surveillance Series 


EPS 5-AP-80-7 National Air Pollution Surveillance Monthly Summaries, July to Decem- 


to 80-12 ber 1980 (Bilingual) 
EPS 5-AP-81-1 National Air Pollution Surveillance Monthly Summaries, January to June 
to 81-6 1981 (Bilingual) 


EPS 5-AP-81-13 National Air Pollution Surveillance Annual Summary, 1980 (Bilingual) 
EPS 5-AP-81-14 Urban Air Quality Trends in Canada, 1970-79 
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Miscellaneous Publications 


National Inventory of Natural Sources and Emissions of Mercury Compounds 

National Inventory of Natural Sources and Emissions of Primary Particulates 

High Pressure Water Cleaning of Coke Oven Doors 

Air Pollution Control Systems on International Copper and Nickel Smelters 

Clean Air Act Annual Report 1980-1981 (Bilingual) 

The Control of Air Pollutant Emissions from a Kraft Recovery Boiler Using an Alkaline- 
Carbon Scrubbing System 


Fine Particulate Emission Control with Granular Bed Filter 
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DEVELOPMENT OF PREVENTION AND CONTROL MEASURES 


Regulations for Stationary Sources 


Section 7 of the Clean Air Act empowers the Governor in Council to prescribe 
national emission standards for air contaminants that constitute a significant danger to 
human health*. The Air Pollution Control Directorate consults with the Health 
Protection Branch of Health and Welfare Canada to obtain advice on the potential health 
hazards of such contaminants. To date, based on Health and Welfare Canada's recommen- 
dations, action has been taken to regulate lead, mercury, asbestos and vinyl chloride from 
certain sources. Regulations governing other sources and contaminants have been 


proposed or are under development, as follows. 


Arsenic (Gold Roasting). A significant source of emissions of arsenic into the 
atmosphere is gold roasting. Proposed regulations concerning the emission of arsenic 
from gold roasting operations were published in 1979 in Part I of the Canada Gazette. A 
socio-economic impact analysis (SEIA) assessing the impact of the regulations was 
prepared. The proposed regulations are being reconsidered by Environment Canada in 
light of changes in procedure under the new Environmental Quality Policy, comments 
received on the proposed regulations and SEIA, and structural and economic changes in 


the gold mining industry. This review is expected to be completed in 1983. 


Asbestos (Manufacturing). Work continued on the assessment of the need for 


national emission regulations for asbestos manufacturing operations. 


Lead, Mercury and Arsenic (Non-ferrous). The non-ferrous smelting industry in 
Canada is a major source of emissions of lead, mercury and arsenic. The development of 
regulations to limit these emissions is closely associated with the program underway to 
develop a sulphur dioxide abatement strategy for non-ferrous smelters since sulphur 
dioxide control at the source will result in a substantial decrease in trace metal emissions. 

Standard reference methods for measuring lead and mercury emissions have 
been field tested and considered acceptable. They will undergo a technical review during 


the next fiscal year. Development of a standard reference method for arsenic continued 


*Report EPS 1-AP-81-1, entitled "The Clean Air Act - Compilation of Regulations and 
Guidelines", contains all regulations, guidelines and air quality objectives published in the 
Canada Gazette up to April, 1981. 
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to pose problems; however, a proposed modified testing method will be evaluated during 


the next fiscal year. 
Fuels Regulations 


The socio-economic impact analysis (SEIA) initiated to investigate the phase- 
down of lead content in gasoline continued. A decision as to further regulation is 


expected in the next fiscal year. 
Regulations for Mobile Sources 


Under the Motor Vehicle Safety Act, Transport Canada is responsible for the 
administration of the Motor Vehicle Emissions Regulations and Environment Canada for 
the required compliance testing and technical advisory services in support of the 
regulations. 

The federal government, in the past, followed a policy of paralleling U.S. 
motor vehicle emission regulations. The Canadian standards for 1975 were established at 
2.0, 25.0 and 3.1 grams per mile (1.25, 15.63, and 1.94 g/km, CVS-CH test procedure) for 
hydrocarbons, carbon monoxide and oxides of nitrogen, respectively. In July, 19738 
Transport Canada announced that these standards, which reduce emissions to about 72% 
of uncontrolled values, will remain the same through the 1984 model year. Environment 
Canada has been conducting studies into the possibility of further reductions in the 
nitrogen oxide emission levels and during the review period a notice was published in the 
Canada Gazette stating the Department's intention to conduct a SEIA, which was 
subsequently initiated with the concurrence of the Department of Transport, on a 0.63 


g/km (1.0 gram per mile) NO, standard slated to go into effect in 1985. 


Guidelines for Stationary Sources 


Section 8 of the Clean Air Act makes provision for the federal government to, 
publish national emission guidelines governing emissions of pollutants from certain: 
industrial sources, stationary or mobile. Each guideline consists of a document specifying 
emission limits for new sources and an industry study report in which available emission; 
control strategies for existing sources are assessed. The technical review and assessment. 
of control strategies is done by committees of representatives from federal and provincial 
governments and industry. The limits specified in the guidelines become enforceable if 
they are prescribed by other regulatory agencies (provinces or municipalities) as standards’ 


or requirements. Guidelines have been published for the cement industry, the asphalt 


ZL, 


paving industry, the coke oven industry, arctic mining operations, the wood pulping 
industry and for packaged incinerators. 


During fiscal year 81-82, activity in this field included: 


Ferrous Foundries. A draft guideline recommending emission limits for this 


industry is under study. 


Thermal Power Generation. National emission guidelines for thermal power 
stations were finalized and published in the Canada Gazette on April 28, 1981. They 
specify emission limits for sulphur dioxide nitrogen oxides and particulate matter. 
Supporting documents which discuss control technologies for sulphur dioxide and nitrogen 


oxides were also published. 


Petroleum Refineries. Preparation of the industry study report on petroleum 


refining and identification of emission limits continued. 


Natural Gas Processing. The development of recommended emission limits for 
this industry sector continued. The associated industry study report is expected to be 


completed during the next review period. 


Other Industry Sectors. The background report on the iron and steel industry 
was completed and will be published during the next fiscal year. A ferroalloy production 


and allied industry report was published. 
Guidelines for Mobile Sources 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. The Act does, however, address itself to mobile 
sources under its general provisions for air quality objectives, air quality monitoring and 
surveillance, vehicle emissions, fuel composition regulations, and federal-provincial co- 
operative programs, and therefore allows for the development of guidelines governing 
these sources. 

During the fiscal year a socio-economic impact analysis (SEIA) of the National 
Emission Guideline for in-use Motor Vehicles was undertaken and a background report 
entitled "Control of Excessive Emissions and Fuel Consumption by In-Use Vehicles" (EPS- 


3-AP-81-2) was published. The National Guideline will be published during the next fiscal 


year. 
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In support of the guideline program EPS with the Department of Energy, Mines 
and Resources, the Government of the Yukon and the Whitehorse City Council operated a 
Test and Tune Clinic. The objectives of the program were to improve fuel economy and 
reduce emissions. Preliminary results indicate that the objectives were met for both fuel 
economy and air quality. 

In addition to the Whitehorse project, similar clinics were run in Vancouver, 
where 400 vehicles were inspected, Calgary and Edmonton, where 3 000 vehicles were 
tested and tuned, and Montreal, where 750 in-use vehicles were checked. In these clinics 
a check of the exhaust gas recirculation valve which controls NO, output was carried out 
for the first time in large metropolitan areas. Resulting data indicated a tampering rate 
of 28%, 23% and 15% in Vancouver, Calgary/Edmonton and Montreal respectively. 
Preliminary laboratory studies indicate that such tampering would double the individual 


vehicle emissions. 
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IMPLEMENTATION OF PREVENTION AND CONTROL MEASURES 


Implementation of Regulations for Stationary Sources 


Secondary Lead Smelters. National Emission Standards Regulations for 
Secondary Lead Smelters were promulgated in Part II of the Canada Gazette on July 28, 
1976, and became effective on August 1, 1976. 

Enforcement monitoring by the EPS regional offices continued. There are 
eight plants in the Pacific region, all located in and operating under permits of the 
Greater Vancouver Regional District (GVRD), the agency in charge of enforcement. The 
GVRD has applied the requirements of both the federal and provincial standards in their 
permits. All eight plants are considered to be in compliance based on an audit of GVRD's 
implementation program. 

In Alberta, stack emission tests conducted in 1980 indicated that two of the 
three plants were out of compliance. These plants subsequently undertook to improve 
their pollution control systems. Source tests in 1981 indicated that one of the plants was 
in compliance with the lead emission limits specified although some problems were 
encountered in meeting the particulate limits. The other plant has terminated operations. 

In Manitoba, source tests in 1981, indicated that all three plants were in 
compliance. The Crown proceeded with a prosecution against one company for exceeding 
limits specified in the regulation in 1980. 

EPS cooperation with the Ontario Ministry of the Environment resulted in a 
detailed assessment of the 34 plants in the province. Two of the plants were considered 
to be out of compliance and additional emission testing has been scheduled for both plants 
following process improvements. 

In Quebec, ten plants are operating. All of the major plants were inspected 
and emission tests were conducted at two facilities. All of the plants were considered to 
be in compliance. 

In the Atlantic Region, two plants are subject to the regulation. Source 
testing was conducted at both plants in 1981. One plant was in compliance and the owners 
of the second plant agreed to install new equipment which will ensure compliance with the 


regulation. 
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Mercury Cell Chlor-Alkali Plants. National Emission Standards Regulations 
for Mercury Cell Chlor-Alkali Plants were promulgated in Part II of the Canada Gazette 
on July 27, 1977, and became effective on July T1978: 

Five mercury cell chlor-alkali plants operate in Canada, one in each of British 
Columbia, Ontario, Quebec, New Brunswick and Nova Scotia. All are in compliance with 


the regulations. 


Vinyl Chloride and Polyvinyl Chloride Plants. National Emission Standards 
Regulations were promulgated in Part Il of the Canada Gazette on April 11, 1979, and 
became effective on July 1, 1979. 

The provinces of Alberta and Quebec have since enacted their own vinyl 
chloride regulations which are at least as stringent as the federal regulations. These two 
provinces are enforcing their own regulations in cooperation with EPS. 

Alberta has licensed one vinyl chloride and one polyvinyl chloride plant. 
Compliance tests showed that under normal operating conditions, the plants are well 
within compliance. However, upset conditions have resulted in short-term excessive 
emissions. Alberta Environment has required that the companies undertake certain 
actions designed to reduce the frequency of these incidents. 

In Quebec the sole polyvinyl chloride plant was tested and found to be in 
compliance. However, several major incidents were responsible for the discharge of large 
amounts of vinyl chloride to the atmosphere. The company was requested to prepare a 
plan which would reduce the number and magnitude of incidents. The company complied 
with the request and the proposed prevention plan is being evaluated. 

Ontario has one vinyl chloride and two polyvinyl chloride plants. Testing has 
been undertaken, but not witnessed. Compliance is scheduled to be witnessed early in the 


82-83 fiscal year. 


Asbestos Mining and Milling Operations. National Emission Standards Regula- 
tions for Asbestos Mines and Mills were promulgated in Part Il of the Canada Gazette on 
July 13, 1977 and took effect on December 31, 1978. An amendment to include dry 
drilling operations was published on April 4, 1979 and took effect July 1, 1979. 

The one plant in British Columbia to which the regulations apply is in 
compliance. There are no plants in the Prairie Provinces or Ontario subject to the 


regulations. 
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In Quebec, the application of the national regulation is carried out jointly with 
provincial authorities. Ninety-two emission sources were measured in the provinces 11 
mills. In 90% of the cases, the standards are being met. There has been a considerable 
reduction in poor operating conditions following modifications carried out to the flues of 
the mineral process driers. 

Source testing was conducted at Advocate Mines Limited in Baie Verte, 
Newfoundland in June 1981. All sources covered by the regulations were in compliance. 


The mine/mill complex shut down indefinitely at the end of December, 1981. 
Implementation of Fuels Regulations 


Leaded Gasoline Regulations. According to information contained in quarterly 
reports to Environment Canada by refineries, 10.5 million kilograms (23.1 million Ib) of 
lead were added to premium and regular leaded gasolines in 1981. This was approximately 
0.5 million kilograms (1.2 million lb) less than in 1980, reflecting the increased use of 
lead-free gasoline. Fifty-five samples of leaded gasoline were tested in 1981 and four 
exceeded the allowable concentration of 3.5 grams per imperial gallon (0.77 grams per 
litre). 


Lead-Free Gasoline Program. Lead-free gasoline sales, as a percentage of 
total gasoline marketed, has increased from 5.7% in 1975 to 39% in 1981. During the 
review period, 3 476 samples of lead-free gasoline were tested in the national monitoring 
program. One hundred and thirty-eight (138) samples, or 3.9%, exceeded the allowable 
concentration of 0.06 grams of lead per imperial gallon (0.013 grams per litre) A 
violation rate of 3.9% compared to 5.9% in 1980. 

Nozzle switching, whereby leaded gasoline can be dispensed into cars calling 
for lead-free gasoline, has been common in some parts of Canada. During the review 
period, EPS Quebec observed that of 2 539 filling nozzles checked, 31% did not comply 
with the relevant standards and 51% of the retailers checked had at least one improper 
nozzle. In Ontario 355 retail outlets were checked. Forty-eight percent of these had at 
least one improper nozzle. 


EPS Western and Northern Region observed an increase in tampering with 


vehicle fuel inlets in rural farming communities as drivers attempted to gain access to 


Cheaper leaded gasoline. 
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Fuels Information Regulations. Sections 22 through 26 of the Clean Air Act 
provide for the regulation of fuel composition and fuel additives and for the necessary 
administrative procedures to reduce emissions of air pollutants when fuels are burned. In 
support of this activity, regulations are in effect to obtain the required information on the 
sulphur content of petroleum fuels as well as their additives. During the fiscal year, 
sulphur data for 1978, 1979, 1980 and 1981 were reviewed and additional information for 
1981 was requested from the industry in order to verify the sulphur material balance. 

A contract study undertaken to determine the cost of desulphurizing light fuel 
oils to 0.3% sulphur by weight and heavy fuel oils to 1.0 and 0.5% was completed and 


further work on establishing the cost of desulphurization is underway. 


General. The standard reference method for the determination of lead in 


automotive gasoline was revised and published during the fiscal year. 
Implementation of Regulations for Mobile Sources 


Automobile manufacturers are required to certify that new motor vehicles 
offered for sale in Canada conform to current emission standards. The federal 
government's compliance monitoring program, operated jointly by Transport Canada and 
Environment Canada, is designed to ensure that emission rates from new automobiles do 
not exceed those standards. 

Each year, new motor vehicles representing the most popular makes, models 
and engines sold in Canada are tested for compliance with the emission standards. During 
the review period, 48 vehicles were tested for compliance with the Department of 
Transport's emissions regulations and 27 vehicles were tested to verify fuel economy 


claims made by the manufacturers. 
Implementation of Guidelines for Stationary Sources 


Discussions regarding the adoption of the Thermal Power Guidelines were held 


in the fall of 1981 with the provinces of Alberta and Saskatchewan. 
Controls of Emissions from Federal Facilities 


The federal government recognizes the need to set a good example in the 
control of emissions. Environment Canada is the department responsible for ensuring 
minimal adverse environmental effects from all federal establishments, operations and. 


businesses. This is accomplished through the Federal Activities Assessment Branch. 
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During the review period, the integrated waste management project at the 
Ste-Anne-de-Bellevue Veteran's Affairs Hospital continued. In spite of modifications 
undertaken by the contractor, the project was unable to meet specified requirements and 
Public Works Canada intends to initiate legal action. 

In response to departmental initiatives, Eldorado Nuclear at Port Hope, 
Ontario has proposed a major retrofit program to reduce fluoride and radioactive dust 
emission levels. 

Also, a study was conducted at the Royal Military College, Kingston, of the 
emissions from a pilot plant furnace designed to dispose of polychlorinated biphenyls 
(PCB) contaminated oil. A report should be completed during the next fiscal year. 


Scientific and Technical Advice and Support 


During the fiscal year, APCD and the EPS regional offices carried out 
numerous technical reviews, chemical analyses and advisory activities. These arise not 
only from planned programs but also from requests from the provinces, municipalities, 
industry, the public and agencies and groups in other countries. Some of the more 
important activities are described in the following paragraphs. 

APCD is participating in a study with the Canadian Electrical Association, 
Energy, Mines and Resources (EMR) and the Water Pollution Control Directorate of EPS 
to determine the fate of trace contaminants in coal-fired power production. The project 
involves extensive field sampling at four Canadian power plants and will take 30 months 
to complete. During the fiscal year, the sampling protocol was developed and Phase I of 
the sampling program was initiated at the Battle River Generating Station in Alberta. 

In another major project, APCD in cooperation with EMR and the Department 
of National Defense (DND), is participating in the modification of a large heating boiler 
at an eastern military base. The design changes are intended to show that large 
reductions in sulphur dioxide and nitrogen oxide emissions can be achieved by alterations 
to the boiler fuel burners and the simultaneous injection of limestone with the pulverized 
coal, eliminating the need for flue gas desulphurization involving wet chemistry. 

A preliminary report on the results of a sampling program designed to identify 
emissions of dioxin and dibenzofuran from the combustion of municipal refuse and coal 
was completed. The interim report indicates the presence of dioxin and furan isomers in 


some fly ash samples. Further analysis of the samples is being carried out by APCD's high 


hazard laboratory, completed during the 1981/82 fiscal period, and a final report is 


expected during the next fiscal year. 
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APCD initiated a program for the reliable identification of toxic metals in the 
ambient air. Methods are being developed and facilities prepared to preserve and analyse 
samples which contain toxic elements at trace and ultra trace levels. 

Considerable time and effort was spent by the Laboratory Services Division of 
APCD, in conjunction with the Toxic Chemicals Management Centre, on analyses for 
toxic organic substances and environmental contaminants, particularly polychlorinated 
biphenyls (PCB), dioxins, polycyclic aromatic hydrocarbons (PAH) and other halogenated 
hydrocarbons. In addition to the analysis of samples submitted by the Regional Offices, 
other Directorates within Environment Canada and the provinces, protocols for quality 
assurance programs are being developed. 

APCD surveillance services included continued participation in the fluoride 
monitoring program at Cornwall Island and participation with Atmospheric Environment 
Service (AES) and Eldorado Nuclear in reviewing studies conducted on the haze problem in 
Port Hope. EPS Ontario Region also participated in these programs. 

There is also an ongoing effort in such areas as assessing new monitoring 
techniques and instruments, testing new reference methods, and reviewing solicited and 
unsolicited proposals for technical merit. 

EPS regional offices provided many services. EPS Pacific and Yukon con- 
tinued to provide technical advice to the National Harbours Board on air pollution control 
requirements and ambient air monitoring in support of the Board's plans to expand the 
Roberts Bank Coal Terminal. The Region is also participating in a review of and providing 
technical advice in relation to proposed new energy developments, including the 2000-MW 
coal-fired thermal plant at Hat Creek and a number of proposed petrochemical develop- 
ments. The Region assisted APCD in a field stack sampling project at the Cominco, Trail 


Smelter. This was one of several emission testing projects carried out at smelters to 


develop reference source test methods for heavy metals. The Region is participating on a | 


subcommittee of the National Research Council that is preparing a report on atmospheric 
particles. A second draft of the report has been completed. 


During the review period, EPS Northwest assisted EPS Headquarters in 


reviewing the best practical controls for SO, emissions from the proposed Alsands | 


project. The environmental recommendations which resulted formed part of the non-; 


fiscal agreements negotiated by EMR with Alberta and the Alsands consortium. EPS 


Northwest is also active in providing information, technical assistance and peer review in ' 


support of other federal government, provincial agency, and industry programs. 
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EPS Ontario continued its active participation in the Nanticoke Environmental 
Management Program. Extensive air monitoring continued. The program is designed to 
determine the pollution effects of this large industrial development located on the shore 
of Lake Erie and will continue for several years. The Region also continued to work 
closely with other federal and provincial personnel in the Cornwall Island study. 

EPS Ontario continued to actively contribute to efforts to resolve the emission 
problems at Eldorado Nuclear in Port Hope. These ranged from smog problems resulting 
from nitric acid and ammonia emissions to fluoride and uranium emissions. After 
considerable effort, the smog problem was corrected, and during the review period a 
limited-source sampling program for fluoride and uranium emissions was instituted by 
Eldorado Nuclear. Data from the program were evaluated and discussed with the Crown 
Corporation which has proposed a major retrofit program to reduce these emissions. 

EPS Quebec cooperated with the provincial government in developing a 
detailed provincial inventory of the sources and emissions of common contaminants in 
Quebec. This work will enable more rapid updating of the regional components of national 
inventories. 

EPS Quebec worked with APCD, provincial and municipal authorities in 
organizing a motor vehicle inspection program held in conjunction with the motor vehicle 
emission guideline program. 

Also during the fiscal year, EPS Quebec participated in a review of the 
existing data and information on air quality and emissions in the Lachine Canal zone with 
the objective of providing Parks Canada with recommendations regarding possible actions 
to improve the quality of air in the Canal zone. 

EPS Atlantic continued to contribute to a broad range of advisory activities. 
Technical assistance was provided to the National Control Strategy program through 
participation on the U.S./Canada Work Group 3B and the review of a consultant study 
related to the Control program. Also, scientific assistance was provided to a Department 
of National Defence (DND) sponsored study on the environmental impacts of ash disposal 
from the fluidized bed combustion boiler plant under construction at Canadian Forces 
Base Summerside, P.E.I. In other areas, EPS Atlantic made recommendations to DND on 
Stack heights and emissions control for heating plants and incinerators at CFB's 


Greenwood, Summerside, Shelburne and Halifax; reviewed an emergency ammonia release 


System for Public Works in St. John's, Nfld.; assisted New Brunswick in an evaluation of 


‘mercury emissions from a precious metal recovery proposal; and, in cooperation with the 
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Atmospheric Environment Service (AES), prepared a modelling report on the impact of 


wood stove emissions on air quality in Charlottetown, P.E.I. 
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PROGRAM PLANNING, EVALUATION AND LIAISON 


National and International Participation and Cooperation 


General. Air pollution control is a shared federal-provincial jurisdiction. The 
National Air Pollution Control Program is therefore developed through consultation and 
cooperation with provincial environment agencies. Control programs initiated by the 
federal Environmental Protection Service are implemented by provincial agencies when- 


ever possible. 


Federal-Provincial Committee on Air Pollution. The Federal-Provincial Com- 
mittee on Air Pollution is the principal national mechanism for obtaining federal- 
provincial cooperation and for promoting provincial participation in specific national 
projects. Established in 1969, it provides a forum for the exchange of technical and 
scientific information and methodologies and for the regular discussion of air pollution 
control programs in Canada. The annual meeting of the committee was held in Ottawa, 
May 20-22, 1981, and the major topic was the Long-Range Transport of Airborne 
Pollutants (LRTAP). A resolution was drafted for the consideration of the Canadian 
Council of Resource and Environment Ministers, suggesting an improved federal- 
provincial structure for management of the LRTAP problem. 

A major achievement of the Federal-Provincial Committee has been the 
development, by means of its two standing subcommittees, of National Air Quality 
Objectives designed to protect public health and the environment by setting limits on the 
concentrations of contaminants in the ambient air. These were published in the Canada 
Gazette under authorization of the Clean Air Act which enables promulgation of three 
ranges of these objectives, "desirable", "acceptable" and "tolerable", for major air 
contaminants. For definitions of these levels and for information on the pollutants 
involved, along with the recommended ambient concentrations for each, readers should 
refer to Report EPS 1-AP-81-1. 

During the fiscal year the Subcommittee on Air Quality Objectives (Desirable 
and Acceptable) continued its ongoing review of existing objectives. The review of 
nitrogen dioxide was completed and it was concluded that no changes in the existing 
objective is required. The review of the remaining objectives is proceeding. Maximum 


tolerable levels objectives are also undergoing review in the context of a2 reexamination of 


the definition of the levels. 
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APCD continued to participate in a program to provide reliable standard 
reference materials to Canadian laboratories. During the review period a round robin 
commenced during the 1980-81 fiscal year examining smelter dust samples for heavy 
metals was completed. 

Another important involvement of the Committee is the continuing develop- 
ment and operation of the National Air Pollution Surveillance (NAPS) network reported on 


in detail on pages 12 to 16. 


Participation in Canada/U.S. Programs. In addition to participation in joint 
Canada/United States activities as discussed earlier in the LRTAP section of this report, 
Environment Canada continued its cooperation with U.S. agencies in a variety of other 
programs. One of these cooperative mechanisms is the International Air Pollution 
Advisory Board, a standing board of the International Joint Commission (JC). Aig 
pollution problems that arise along the Canada-United States border are investigated by 
the Board and reported to the IJC. APCD continued to provide the Canadian Chairman of 
the Board, one other member, and technical assistance. The Atmospheric Environment 
Service also has a member on the Board. 

During the review period the Board reported to the IJC that the epidemiolo- 
gical study to determine the relationship between environmental contaminants and the 
health of Canadian residents on Cornwall Island was continuing and should be completed 
during the next fiscal year. Discussions between the Canadian and U.S. Governments 
remain in abeyance pending the completion of the report. 

APCD continued to provide the Canadian Chairman to the International 
Michigan-Ontario Air Pollution Board created as a result of the Michigan-Ontario 
agreement on transboundary air pollution to monitor the progress of control programs in 
the border area. Technical assistance is provided by both APCD and EPS Ontario. In its 
Sixth Annual Report the Board noted a significant reduction in total particulates in the 
Detroit-Windsor area, while indicating that this improvement is likely attributable to_ 
lower manufacturing activity due to economic conditions. The International Joint 
Commission (IJC) criterion for suspended particulates had not been achieved in much of 
the area. While levels of sulphur dioxide generated in the Sarnia-Port Huron area were 
up, an improved control strategy resulted in a significant reduction in emissions of sulphur 
dioxide. The number of emissions in excess of the Ontario criterion for ozone increased 
and this remains a transboundary concern. The Board also noted that greater attention 
should be focused on emerging problems and the adequacy of existing monitoring 


networks. 
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Participation in Other International Programs. Environment Canada 
contributes to and benefits from a number of international programs dealing with the 
development of policies and technology for air pollution control. These programs allow 
participating countries to draw on one another's expertise to develop acceptable solutions 
to complex environmental problems. Studies of control strategies for acid-causing 
pollutants and toxic substances are continuing to be of great importance. 

Participation in such programs is coordinated through the Department of 
External Affairs and involves the World Health Organization (WHO), the Organization for 
Economic Cooperation and Development (OECD), the Economic Commission for Europe 
(ECE), the North Atlantic Treaty Organization Committee on the Challenges of Modern 
Society (NATO/CCMS) and the United Nations Environment Program (UNEP). The Air 
Pollution Control Directorate (APCD) provides the Canadian delegate to the OECD Air 
Management Group, the principal focus of which is the examination of SO5; NO, and 
toxics in the atmosphere. APCD also provides the delegate to the United Nations ECE 
Working Party on Air Pollution Problems. Canada is a signatory to the ECE Convention 
on Long-Range Transboundary Air Pollution. An Interim Executive Body was created to 
coordinate activities related to the implementation of the provisions of the Convention, 
pending ratification and entry into force of the Convention. APCD provides the head of 
the Canadian delegation to the Interim Executive Body. 
| Bilateral consultations on policies, strategies, and information exchange were 
held during the year with visiting representatives of environmental protection agencies 
from Mexico, Norway, Sweden, Greece, India, China, Brazil and Japan. 

APCD continued to participate in the WHO Air Quality Monitoring Project. 
Air quality data for sulphur dioxide, suspended particulate matter and soiling index from 
11 stations, located in Vancouver, Hamilton, Toronto and Montreal, are forwarded 
quarterly to WHO headquarters in Geneva. In addition, NAPS operates one station in 
Toronto as a comparison station where WHO standard reference measurement methods 
are used concurrently with standard instrumental methods. 


Other international activities during the review period included: 


- continued participation in a subcommittee of the UN-ECE Working Party 29 -- 
Groupe de Rapporteurs sur Pollution et Energie -- dealing with motor vehicles; 

- contribution to a UNEP project on non-ferrous smelters; 

i= review of the proposed air questionnaire for and contribution to the second OECD 


State of the Environment Report. 
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Inter-Departmental Negotiation and Liaison. Environment Canada consults 
regularly with the Environmental Health Directorate of Health and Welfare Canada on 
public health and risk assessment aspects of air pollution control. In international 
activities, EPS is the primary advisor to the Department of External Affairs on technical 
matters and on policies and negotiating strategies related to air pollution control. Of 
particular significance in this area are the negotiations with the U.S. Government on 
transboundary air pollution and, in particular, acid rain. Environment Canada is also 
represented on the Air Subcommittee of the National Research Council's Associate 
Committee on Scientific Criteria for Environmental Quality. 

The Department of Indian and Northern Affairs is regularly informed of EPS 
activities involving the Yukon and Northwest Territories. Regular contact is maintained 
with Energy, Mines and Resources Canada, and the National Energy Board on 
energy/environment matters, and with Industry, Trade and Commerce Canada on 
environment/industrial policy matters, particularly as they relate to the domestic 


program for the control of acid-causing air pollutants. 


4] 
ATMOSPHERIC ENVIRONMENT SERVICE 


The Atmospheric Environment Service (AES) shares a decisive role within 
Environment Canada in the protection and enhancement of the quality of the environ- 
ment. In this context, AES is striving toward a better understanding of the atmospheric 
processes of pollutant transport, chemical transformation during transport, areal distribu- 
tion of pollutants, and the rates of deposition on the environment through the operation 
and maintenance of air and precipitation chemistry networks as well as by conducting 
experimental studies. Results obtained from these networks and special studies are 
applied in the modelling of atmospheric processes and the physical and chemical behaviour 
of pollutants. 

Much of this work is performed by two branches of AES, frequently in 
cooperation with other provincial, federal or international agencies. The two branches 
are: the Air Quality and Inter-Environmental Research Branch which concentrates on the 
research in the lower atmosphere (i.e., the troposphere... up to an altitude of about 10 
km); and the Atmospheric Processes Research Branch which specializes in studies of the 
upper atmosphere, in particular the effects of man-made pollutants on solar radiation and 


the ozone layer. 
Long Range Transport of Air Pollutants (LRTAP) 


AES continued to provide scientific coordination and liaison for the LRTAP 
program within the federal government as well as with the provinces and internationally. 
During the review period, substantial effort was devoted to supporting activities under the 
Canada/U.S. Memorandum of Intent which was signed in August, 1980. AES provided the 
Canadian Co-Chairman and the Technical Co-ordinator for Working Group No. 2 (Atmos- 
pheric Modelling) whose task was to describe the transport and transformation of air 
pollutants from their source regions to final deposition, especially deposition to sensitive 
ecosystems. During the fiscal period the second phase of supporting technical reports 
were completed. 

Other LRTAP activities of significance within AES include the following: 


- The decision was taken to integrate the CANSAP (Canadian Network for Sampling 
Precipitation) and APN (Air and Precipitation Network) Networks into one, to be 
known as CAPMON (Canadian Air and Precipitation Monitoring Network). The 


configuration of stations will be so as to eliminate local pollution influences and 
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hence to enhance the quality of the data and to provide a link with provincial and 
other networks. 

- Methods are being developed to measure the direct flux of sulphur dioxide and ozone 
in order to improve understanding of dry deposition to natural surfaces. 

- Instruments are being developed to measure nitric acid and reactive chemical 
components important in the formation of smog. 

- Studies are being undertaken with the use of aircraft to better estimate the role of 
clouds in cleansing the atmosphere. 

- Efforts are continuing to improve the models for determining the transboundary 


flow of sulphur components. 
Oxidants Research Program 


An Oxidants Research Program aimed at a clearer understanding of the 
phenomena associated with the occurrence of atmospheric oxidants in Canada is in 
progress. 

AES is participating in activities which encompass literature reviews of the 
effects of nitrogen oxides and ozone on receptors, research on the effects of mixtures of 
oxidants and other contaminants on crop plants, surveys of the spatial distribution of 
ozone over southwestern Ontario, micro-meteorological measurement of ozone deposition 
to vegetated surfaces, preparation of standard measurement methodologies for measuring 
O3 and NO, for the Canadian Standards Association, and development of methods to 


identify and measure the hydrocarbons which are important in the formation of oxidants. 
Environmental Monitoring 


In addition to the monitoring networks operating in support of LRTAP, two 
other monitoring activities associated with the global transport of atmospheric con- 


taminants -particulate matter and carbon dioxide are underway. 


~ The Canadian Arctic Aerosol Sampling Network was initiated in 1979 as a result of 
concern for global transport of atmospheric particulate matter and the resulting 
pollution of the winter Arctic air mass. The light-scattering properties and 
chemistry of aerosol particles are measured weekly at three locations in the Arctic: 
Alert, Igloolik and Mould Bay. Results indicate that the Arctic haze observed in 
winter and early spring is due to acidic particulates originating from more southerly 
latitudes in North America, Europe and the USSR. 
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- AES continued to support the WMO (World Meteorological Organization) background 
carbon dioxide monitoring program by collecting air samples at Sable Island, N.S., 
and at Alert, N.W.T. The samples are analysed at the Institute of Ocean Sciences 
(IOS), Department of Fisheries and Oceans, in Sidney, B.C. Collaboration is 
continuing with IOS in selecting a suitable replacement site on the west coast for 
Ocean Station PAPA which was terminated in 1981. AES is also participating in the 
NOAA-GMCC_ (National Oceanographic and Atmospheric Administration - 
Geophysical Monitoring for Climate Change) expanded CO, monitoring program by 
collecting samples at Mould Bay, N.W.T. The samples are analysed at the NOAA- 
GMCC laboratory in Boulder, Colorado. 


AES contributes to the departmental environmental impact assessment (EIA) 
program through the review of the air quality aspects of EIA's. During the 1981/82 fiscal 
year about 12 EIA documents were reviewed in support of the environmental assessment 
and review process as well as for other agencies. A number of these reports dealt with oil 
explorations, some with impacts of radionuclide releases, and others with liquid natural 
gas shipping on the east and west coasts. A review of the B.C. Hydro Hat Creek thermal 
power plant EIA led to numerical modelling of the acidic deposition in the snow pack and 
the snowmelt shock potential of the proposed power plant. 

Impact assessment research on air pollution potential in Canada and on 
development of numerical models for various conditions continued. Of particular note is 
the Snow Melt Shock Potential model for Eastern Canada which examines the surge in 
acidity of the runoff during melt periods in the spring when acid-forming pollutants are 
released from the snow. Another notable model which was developed is the medium range 
(1000 km) surface trajectory model for tracing the movement of radioactive releases from 
nuclear reactors. Other initiatives included development of a technique to permit rapid 
assessment of loss of agricultural fertilizers to the atmosphere, and assessment of forest 
insecticide spray deposition to forests. 

In support of environmental emergency programs, a package of computer 
programs known as AQPAC was developed for use by AES Regional personnel. The 
programs contain information on emergency procedures, chemical properties of various 
toxic substances, as well as a number of models for predicting the movement and ground 


level concentrations of substances accidentally released to the atmosphere. 
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AES participated, as a member of the Analysis Group of the Provincial 
Nuclear Emergency Committee in two simulated nuclear accident exercises related to the 
Pickering and Bruce Nuclear stations in Ontario. A presentation was also made to the 
Railway Transportation Committee of the Canadian Transport Commission on hazards 


associated with heavy gas spills. 
Air Quality Criteria Documents 


AES continued to provide scientific and technical support to the Federal/Pro- 
vincial Committee on Air Pollution through its subcommittees on Air Quality Objectives. 
A criteria digest for ozone in support of the subcommittee review of the ozone objective 


is underway. 
Great Lakes Water Quality Agreement (GLWQA) Program 


The 1978 Canada-U.S. Great Lakes Water Quality Agreement identifies 
programs and measures required to evaluate the impact of air pollutants upon the Great 
Lakes and their drainage basin. These measures include identification of pollutant 
deposition rates. 

AES has been supporting the GLWQA Program through two separate research 
projects. The first involves the development of an appropriate methodology for 
monitoring particulate dry deposition over snow, water and ice surfaces. The second 
project is designed to estimate the atmospheric input of certain nutrients, heavy metals 
and organic contaminants through a comprehensive simulation modelling effort. To 


support this modelling effort a heavy metals dispersion study was done this year. 
Saint John Study 


In response to an invitation by the New Brunswick Ministry of the Environment 
(ENB), AES participated in the Saint John air pollution study of July/August 1981. The 
main purpose of the study was to determine the meteorological conditions which give rise 
to episodes of high ground level sulphur dioxide (SO.) pollution concentrations in East 
Saint John and to determine the sources of the SO, emissions. 

During the three weeks of the project, several days were observed where the 
combination of sea breeze circulations and low mixing heights from the marine advection 
inversion caused poor air quality. The data from these days is being analysed and will be. 
submitted to the Province in 1982. Recommendations for improved pollution control | 


strategies will be made at that time. 
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Technology Transfer Activities 


The AES one-week Air Pollution Meteorology course was offered in French at 
UQAM (Université de Québec 4 Montréal) to federal, provincial and industrial representa- 
tives and also in English in Toronto. 

Work continues on the Atmospheric Interactive Modelling System (AIMS) which 
consists initially of Gaussian type air pollution models located on a central interactive 
computer at Dataline Systems Limited in Toronto and which will be accessible to users 
across Canada. 

A limited edition of a seven-volume data set of Canadian Mixing Depth 
Statistics has been prepared describing maximum mixing heights, wind direction, wind 


speed and ventilation coefficients for various climatological regions of Canada. 
Stratospheric Pollution and Ozone Monitoring 


The stratosphere, the layer of the earth's atmosphere which lies typically 
between an altitude of 10 and 60 kilometres, contains the ozone layer which screens the 
earth from damaging ultraviolet radiation from the sun. Photochemical model estimates 
indicate that releases into the atmosphere of chlorine bearing chemicals, such as chloro- 
fluoromethanes, may result in a depletion of this ozone layer which could cause an 
increase in skin cancer as well as damage to agricultural crops and aquatic food chains. 

Major AES activities in this area involve monitoring, consisting of daily 
measurements of total ozone column at Churchill, Edmonton, Goose Bay, Resolute and 
Toronto; research, including major stratospheric balloon flights in conjunction with NASA 
to measure the trace constituents of the stratosphere as input to photochemical models 
and to validate existing theory; and, predictive modelling in conjunction with York 


University. 
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Your Excellency, 
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I have the honour to be, Madame, Your Excellency's obedient 
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Dear Mrs. Blais-Grenier: 


I have the honour to submit the Annual Report on the Clean 
Air Act for the fiscal years 1982-83 and 1983-84. 
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1.0 SUMMARY 


The air in Canadian cities is cleaner now than it 
was 10 years ago. Efforts to control air pollution have 
led to reduced levels of sulphur dioxide, nitrogen ox- 
ides, suspended particulates, and lead in urban air. This 
is not so, however, with ozone and carbon monoxide: 
high levels of carbon monoxide continue to occur in 
some cities, and levels of ozone have not been reduced 
at all. 

Although urban concentrations of sulphur dioxide 
and nitrogen oxides are now meeting the maximum 
acceptable air quality objectives, these pollutants con- 
tinue to cause problems as major contributors to acid 
rain. To protect sensitive ecosystems from the effects 
of acid rain, wet sulphate deposition has to be reduced 
to 20 kg/hectare per year. To achieve this, environ- 
ment ministers in Canada have agreed to a plan that, by 
1994, will reduce emission of sulphur dioxide in Eastern 
Canada to half of what was allowed in 1980. The 
U.S.A. needs to adopt a similar plan, since they are the 
source of much of the acid deposition in Canada. The 
Canadian government is working hard to encourage this. 

Motor vehicle emissions are the major source of 
carbon monoxide and, indirectly, of ozone. Motor 
vehicle emissions also contribute to acid rain. Pro- 
grams to control these emissions, begun in 1975, have 
had some success in reducing carbon monoxide and 
ozone-causing pollutants. Environmental data, how- 
ever, indicate that further reductions are necessary. 

Motor vehicles also emit lead. The effects of 
lead on health, particularly the health of young chil- 
dren, have raised much concern. Environment Canada 


has introduced regulations to reduce the amount of lead 


in leaded gasoline from 0.77 g/L to 0.29 g/L. These 
regulations come into effect on January 1, 1987. 

This Clean Air Act report provides the first 
comprehensive retrospect of changes in air quality in 
Canada since the Clean Air Act was passed in 1971. In 
the future, Clean Air Act reports will provide informa- 
tion on air quality as well as on particular areas of 
Environment Canada's work. For example, the depart- 
ment has initiated extensive testing of municipal waste 
incinerators to ensure that these facilities do not cause 
new air pollution problems. The results of the first 
round of tests should be available soon and will be 
presented in the next Clean Air Act Report. The 
department is also studying the sources and effects of 
ozone to determine what further controls may be 


necessary. 


The Clean Air Act authorizes 
Environment Canada to 
establish national air quality 
objectives and to pursue pro- 
grams toward the attain- 
ment of clean air in Canada. 


2.0 THE CLEAN AIR ACT: ENVIRONMENT 
CANADA'S ROLE 


The Clean Air Act (1971) authorizes Environment 
Canada to establish national air quality objectives and 
to pursue programs toward the attainment of clean air 
in Canada. 

In doing so, Environment Canada engages in the 


following activities: 


e It establishes air quality objectives for pollutants 
of concern in collaboration with the provinces and 
other government agencies. 

e It monitors urban air quality in partnership with 
all ten provinces. 

° It establishes regulations to limit the emissions of 
substances considered hazardous to human health. 

° It establishes guidelines to promote the control of 
emissions of pollutants that have the potential to 
damage the environment. 

° It carries out research and studies on various 


aspects of air pollution and its control. 


Under a 1980 amendment to this Act, Environment 
Canada is empowered to take steps to control emissions 
of pollutants that affect another country. This applies 


only to countries providing reciprocal protection. 


Air quality objectives repre- 
sent a federal-provincial con- 
sensus on air quality goals. 


3.0 NATIONAL AIR QUALITY OBJECTIVES 


The Federal-Provincial Advisory Committee on 
Air Quality develops national air quality objectives and 
recommends them to the Minister. 

These objectives are necessary, because in an 
industrialized, urban society, air quality is threatened 
by the emission of gaseous and particulate pollutants 
primarily from industrial processes, the combustion of 
fuels, and the internal-combustion engines of motor 
vehicles. Air quality objectives have been set for some 


of the more threatening pollutants: 


° sulphur dioxide, 

e nitrogen dioxide, 

e ozone, 

e carbon monoxide, and 

° total suspended particulates. 


The concentrations of these pollutants in urban 
atmospheres are continuously monitored; and the data 


are defined by three operative levels: 


The maximum tolerable level. Concentrations of air 
contaminants exceeding this level could threaten the 
health of the general population. 

The maximum acceptable level. This concentration is 
intended to provide adequate protection against adverse 
effects on the most sensitive receptors in the environ- 
ment. 

The maximum desirable level. This level of air quality 
is a long-term goal and forms the basis for a policy for 
the protection of pristine areas of the country, and 


inspires continuing improvement in control technology. 


The National Air Pollution 
Surveillance Network is oper- 
ated jointly by the federal 
and provincial governments. 


DECREASING TREND IN AIR POLLUTION 


ere ee oe 
Decrease (%) in 
Annual Average 
Level from 1974 


Pollutant to 1983 
sulphur dioxide 31 
nitrogen dioxide 29 
suspended particulates B9 
ozone See note 
carbon monoxide 50 

lead 63 


Note: Ozone has only been monitored 
since 1979; nitrogen dioxide since 
1977; all other pollutants since the 
early 1970s. 


4.0 AIR QUALITY MONITORING 


Air quality in Canadian cities is monitored by the 
National Air Pollution Surveillance Network (NAPS), 
which consists of 458 instruments at 148 stations in 
52 cities. These stations monitor the concentration of 
sulphur dioxide, nitrogen dioxide, carbon monoxide, 
lead, suspended particulates, and ozone in the 
atmosphere. Monitoring stations will eventually be in 
all cities with populations over 50 000. 

The air quality measured at a monitoring station 
represents the quality of the air in the immediate 
vicinity of the station and does not represent the air in 
the entire community. 

NAPS is operated jointly by the federal and 


provincial governments. 
Air Quality Trends 


Air quality trends are derived from data genera- 
ted by NAPS. Since the early 1970s, when monitoring 
of the pollutants began, until 1982 the annual average 
levels have been decreasing (see Figure 1). 

Data for 1983 indicate a continuation of the trend 
of decreasing annual average level for most pollutants, 
except for ozone. 

Environment Canada summarizes complex 
monitoring data for all these pollutants, except lead, in 
a single number, the air quality index (see Table 1). 
This number indicates relative air quality, allows 
comparisons to be made among cities and among parts 
of the same city, and shows trends in overall levels of 
air pollution. The index is calculated using methods 


recommended by the World Health Organization. 
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FIGURE 1 


1976 1978 1980 1982 
YEAR 


ANNUAL AVERAGE LEVELS 


Between 1970 and 1980, 
emissions of sulphur diox- 
ide from all sources de- 
creased by about 30 per- 
cent. Total emissions of 
nitrogen dioxide across the 
country have increased. 


Emission Trends 


Another way of estimating air pollution is to 
calculate the quantities of pollutants being emitted into 
the air. Such estimates or "inventories" are made for 
specific sources and give an indication of the relative 
importance of each source. 

Estimates of the quantities of sulphur dioxide and 
nitrogen oxides, the main contributors to acid rain, 
emitted in Canada between 1970 and 1980, are shown in 
Figure 2. During this period, emissions of sulphur 
dioxide from all sources decreased by about 30 percent, 
despite a steady increase in the emissions of sulphur 
dioxide from the burning of coal and heavy fuel oil used 


in generating electricity. This increase was offset by 


° a reduction in emissions due to less consumption 
of liquid fuels and more use of natural gas since 
the mid-1970s, 

e a lower sulphur content in these fuels, 

° abatement efforts at the largest point sources; 


e.g., the nonferrous smelters in Sudbury, Ontario. 


Although nitrogen dioxide levels in urban air have 
decreased, total emissions of nitrogen oxides across the 
country have increased. This is primarily due to an 
increased number of vehicles that burn diesel and other 
heavy fuels. These include heavy-duty vehicles used for 
transport such as trucks, trains, airplanes, and ships; 
and in operations such as forestry, agriculture, and 
mining. 

While the number of light-duty motor vehicles 
(passenger cars, and trucks weighing less than 2700 kg) 
has also increased, emissions from each vehicle are 
lower because of the vehicle manufacturers’ compliance 


with U.S. and Canadian regulations effective since the 


TABLE AIR QUALITY INDEX VALUES FOR SOME CANADIAN CITIES FROM 
1975 THROUGH 1983 


eae WO Die es ee SS eee 


Index Category 

0-25 ----- Good 

26-50 ----- Fair 

51-100 ----- Poor 

100+ ----- Very Poor 
City Station Location YS) SEIS ae) "81 'S3 
Halifax Barrington & Duke (C) 33 22 26 27 21 
Quebec City 155 Dorchester Sud (C) 36 58 47 Buf 36 
Montreal Jardin Botanique (R) 45 39 34 26 22 
Montreal Duncan & Decarie (C) 50 43 on 47 46 
Ottawa 88 Slater Street (C) 4| 42 38 24 33) 
Toronto 67 College Street (C) 39 40 44 4} Note 4 
Toronto Bathurst & Wilson (R) X 44 45 39 22 
Toronto Evans & Arnold (1) 38 40 40 40 38 
Hamilton Barton & Sanford (C) Sy? 51 48 43 45 
Winnipeg Jefferson & Scotia (R) X 34 44 35 28 
Regina 1620 Albert Street (C) X X 40 py) 33 
Edmonton 10255th-104th Street (C) X 48 D3 43 34 
Edmonton 127th & 133rd Avenues (R) 36 oy) 45 bh) 3% 
Edmonton 17th Street (1) 26 30 30 26 26 
Calgary 39th St. & 29th Ave. N.W.(R) 34 36 BZ, 36 33 
Vancouver Robson & Hornby (C) Bi) 36 37 42 18 
Vancouver Rocky Point Park (I) X X 32 43 Z> 
Notes: Me X = insufficient data to calculate an index. 

2: Each station is categorized by the dominant activity at the site: (C) 
Commercial (R) Residential (I) Industrial. 
2. The air quality measured at a monitoring station represents the condition 


of the air in the 0.5 to 4km range of the site and does not usually 
represent community-wide air quality. 
4, This station is no longer operating. 


mid-1970s. The result is that the amount of nitrogen 
oxides emitted from light-duty vehicles has remained 
constant, whereas that from heavy-duty vehicles has 
increased. 

Emission trends for carbon monoxide and lead are 


discussed under "Motor Vehicle Emissions". 


TONNES (xX 108) 


1970 1972 1974 1976 1978 1980 
YEAR 


FIGURE 2 SUMMARY OF NATIONAL EMISSION 
ESTIMATES OF SULPHUR DIOXIDE 
AND NITROGEN OXIDES 
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Nearly three million square 
kilometres in Eastern Canada 
are threatened by acid rain, 
half of which is believed to 
be generated in the U.S.A. 
Affected industries in this 
area contribute 8 percent of 
Canada's gross national 
product. 


5.0 ACID RAIN ABATEMENT PROGRAM 


Acid deposition (rain, snow, and dust) is caused 
mainly by man-made emissions of sulphur dioxide and 
nitrogen oxides (Figure 2). Acid deposition becomes a 
problem when the rate at which acidic material is 
deposited exceeds that at which it can be neutralized 
by soil and water. A major concern with pollutants 
causing acid rain is that they can fall to earth far from 
where they are generated. Half the acid rain falling on 
Canada is believed to have been generated in the U.S.A. 

Acid deposition is causing serious environmental 
and economic damage in Eastern Canada. An area of 
nearly 3 million square kilometres is vulnerable to its 
effects. Forestry, recreational and commercial fishe- 
ries, and tourism are threatened. These industries 
contribute 8 percent of Canada's gross national product. 

The extent and intensity of the damage will 
increase, unless action is taken to reduce acid deposi- 
tion. Federal and provincial governments are Co- 
operating to develop and initiate activities toward that 
objective. On 15 February 1982, federal and provincial 
environment ministers agreed that wet sulphate depo- 
sition has to be reduced to less than 20 kilograms per 
hectare per year (kg/haeannum)* to protect moderately 
sensitive lakes and streams. To achieve this, sulphur 
dioxide emissions east of the Manitoba/Saskatchewan 
border in Canada, and east of the Mississippi River in 
the U.S.A. need to be reduced by 50 percent of those 
allowed in 1980. 


because that was the year in which urban levels of 


(1980 was chosen as the base year, 


* ha = hectare = an area of 100 m by 100 m 


Federal and provincial envi- 
ronment ministers agreed 
that wet sulphate deposition 
has to be reduced to less than 
20 kg/harannum to protect 
moderately sensitive lakes 
and streams. They agreed 
further to proceed indepen- 
dently of the U.S.A. in re- 
ducing annual emissions of 
sulphur dioxide in Eastern 
Canada to 2.3 million tonnes. 
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sulphur dioxide met the maximum acceptable air quali- 
ty objective). Ministers agreed to reduce Canadian 
emissions by 25 percent. The further 25 percent would 
On June 22, 1982, the 


U.S. rejected the Canadian proposal, claiming that it 


be contingent on U.S. action. 


was premature. 

On several occasions the Secretary of State for 
External Affairs has conveyed directly to the U.S. 
Secretary of State the concerns Canada has about the 
damage caused by acid deposition. The environment 
ministers have also held discussions on acid deposition 
as part of the Canadian government's objective of 
developing a cooperative program to reduce the acid- 
Causing emissions. 

Despite the U.S. President's announcement in 
January 1984, that no control action could be under- 
taken in the U.S.A. without additional research, feder- 
al and provincial environment ministers agreed on 
March 6, 1984, to proceed independently of the U.S. in 
developing and implementing further Canadian abate- 
ment actions. They reaffirmed their commitment to 
the 20kg/harannum objective to protect moderately 
sensitive areas in Canada and agreed to reduce sulphur 
dioxide in eastern Canada to 2.3 million tonnes (half the 
allowed 1980 levels) by 1994. 

Implicitly this limit means that emissions from 
new sources will have to be offset by corresponding 
reductions in emissions from existing sources. The 
annual costs to meet this objective are estimated to be 
between $600 million and $1 billion. 
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Regulations on emissions of 
lead, mercury, vinyl! chloride, 
and asbestos have _ proven 
effective. 


6.0 EMISSIONS FROM STATIONARY SOURCES 


Regulations limiting emissions of lead, mercury, 
vinyl chloride, and asbestos have led to considerably 


reduced emissions in all cases. 


Lead: Emissions of lead from secondary smelters were 
estimated at 36.7 tonnes in 1970. In 1976, regulations 
were issued limiting concentrations of lead in particu- 
lates emitted by secondary lead smelters. The emission 
of lead from motor vehicles is discussed in Section 7.0. 
Mercury: Chlor-alkali plants currently emit about 
1100 kg/annum of mercury into the air. This represents 
a 95-percent reduction since 1970. 

Vinyl! Chloride: Emissions of vinyl chloride have been 
considerably reduced since they became subject to 
regulations in 1979. One older plant, for example, has 
reduced its vinyl! chloride emissions by 85 percent. 
Asbestos: Stringent federal and provincial regulations 
for the emissions of asbestos from specific asbestos 
mining and milling operations came into effect in early 
1978, with an amendment in 1979. Monitoring indicates 
that the standards of the regulations have been met by 


85 percent of regulated sources. 


Complete reports on the compliance with these 


regulations will be available by the end of 1985. 


Motor vehicles are the 
largest single contributor 
to air pollution in Canada. 


Some Canadian automobile 
owners frustrate anti-pollu- 
tion efforts by tampering 
with emission control de- 
vices, putting leaded fuel 
into cars designed to run 
on lead-free fuel, or not 
maintaining engines to high- 
performance standards. 


i 


7.0 MOTOR VEHICLE EMISSIONS 


The exhaust from motor vehicles contributes over 
20 percent of the air pollution in Canada. Motor 
vehicles emit nitrogen oxides, hydrocarbons, carbon 
monoxide and lead. Some of these pollutants, through 
further chemical reactions in the atmosphere, produce 
smog (photochemical oxidants), and acid rain. Others, 
i.e., Carbon monoxide and lead, threaten human health 


directly. 
In-Use Motor Vehicles 


Some motorists are undermining anti-pollution 


measures by: 


¢ tampering with emission control components on their 
vehicles, 

e not maintaining their vehicles, and 

e fueling their vehicles improperly; that is, putting 
leaded fuel into a vehicle designed to use only lead- 


free fuel. 


Improper fueling is a serious problem. Nozzles on 
gasoline pumps are designed with different diameters so 
that those dispensing leaded gasoline cannot fit into the 
tanks of vehicles requiring lead-free gasoline. But in 
some cases this preventive measure has been breached, 
contrary to legislation in some provinces, such as Nova 
Scotia and Ontario. In Ontario, the circumventing of 
any anti-pollution measure is illegal. 

Environment Canada surveys and tests vehicles in 
various locations to determine the extent of improper 
fueling, tampering, and inadequate maintenance. In 
1982, Environment Canada conducted assessments in 
Saskatchewan, Quebec, and Alberta using "Test and 


Tune" clinics to determine the extent of tampering with 
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Since 1975, Canadian emis- 
sion standards for new, light- 
duty motor vehicles have re- 
duced emission levels by 
30 to 50 percent compared to 
the levels of previously 
uncontrolled vehicles. 


emission control systems. On 25 percent of the vehi- 
cles tested, the sealed carburetors had been tampered 
with after two or three years of use, on 16 percent the 
catalytic converter had been removed, on 25 percent 
the exhaust gas recirculation valves had been disabled, 
and 60 percent did not conform to idle carbon monoxide 
emission specifications. As a result, cars in use can 
emit amounts of pollutants in excess of new-car perfor- 
mance standards. 

Environment Canada provides information of this 
type to help the provinces reduce motor vehicle emis- 


sions. 
New Motor Vehicle Emissions Standards 


In 1975, Canadian emission standards for new, 
light-duty motor vehicles (all passenger cars, and trucks 


weighing less than 2700 kg) were established: 


Pollutants Emitted Permitted Quantity (g/km) 


hydrocarbons eee 
carbon monoxide Le 
nitrogen oxides lege! 


These standards have reduced emission levels by 
30 to 50 percent of emissions compared to previously 
uncontrolled vehicles. 

Findings for 1980 show that light-duty vehicles 
contribute 23 percent of the hydrocarbon, 45 percent of 
the carbon monoxide, and 20 percent of the nitrogen 
oxide to the air pollution levels over Canada, making 
them the largest single source of these pollutants in the 
country. Although average national levels of carbon 
monoxide have decreased because of emission controls, 
levels in several Canadian cities have exceeded the 8- 


hour maximum tolerable level on numerous occasions. 


Because no major re-design 
or retooling is necessary to 
provide more efficient 
pollution control, a further 
reduction in light-duty 
vehicle emissions can be 
expected. 


About 35 percent of the lead 
found in the blood of inhabi- 
tants of major Canadian ur- 
ban centres may be attribut- 
able to lead from gasoline. 
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Emissions of nitrogen oxides from all light-duty vehi- 
cles are responsible for approximately 9 percent of the 
These 


findings led Environment Canada to review the need for 


acid deposition that falls on Eastern Canada. 


amendments to existing motor vehicle standards. 

Control equipment to reduce passenger car emis- 
sions to 10 percent of pre-control levels has been in use 
in the U.S.A. since 1981. About 15 percent of the 
950 000 new passenger cars sold annually in Canada are 
already equipped to meet the U.S. standards. 
Eighty percent of Canadian-manufactured cars are sold 
in the U.S.A., and all are equipped with superior 
emission control devices. To bring Canadian vehicles to 
U.S. standards would cost the manufacturer about $140 
for each vehicle. The transition to provide new control 
equipment on all cars used in Canada would require no 
major re-design or re-tooling on the part of most 
automobile manufacturers. 

A further reduction in light-duty vehicle emis- 
sions will lead to improved air quality in cities and 


reduce their contribution to acid rain and smog. 
Lead in Gasoline: A Source of Health Problems 


Lead, added to gasoline to improve engine effi- 
ciency, is one of the four major pollutants emitted by 
an automobile. Lead poses a health hazard. Health and 
Welfare Canada has advised Environment Canada to 
reduce lead in gasoline to protect human health. 

Lead emissions from vehicles are inhaled by hu- 
mans and ingested with their food and water. High 
concentrations of lead have been found in some urban 
areas, in agricultural soils, and along roadways. 

A study conducted in Turin, Italy, estimated that 
30 to 40 percent of the lead found in the blood of 


children, and 30 to 35 percent found in that of adults, is 
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To curb vehicular lead emis- 
sions Environment Canada 
has: 


e limited the lead con- 
tent in gasoline (1977) 
° further reduced the 


lead content (1987) 


attributable to lead from gasoline. Curbside lead 
concentrations measured recently in major Canadian 
urban centres are similar to those in Turin. 

In 1978, lead additives to gasoline accounted for 
9160 tonnes of lead, approximately 62 percent, emitted 
into the atmosphere in Canada. Gasoline remains the 
largest contributor to lead pollution: worldwide, lead in 
gasoline is estimated to account for 68 percent of all 


lead emissions. 
The Phase-Down of Lead in Gasoline 


Lead-free gasoline was introduced in Canada in 
1974 for use in new, light-duty vehicles fitted with 
catalytic emission control devices. Regulations restric- 
ting the lead content in leaded gasoline to 0.77 g/L* 
came into effect in 1976. Since then, emissions of lead 
from gasoline have been substantially reduced in Cana- 
da. 

However, following the advice of Health and 
Welfare Canada, Environment Canada announced its 
intention to propose regulatory changes under the Clean 
Air Act in the Canada Gazette in March 1983. At the 
same time it released a report entitled "Control Op- 
tions for Lead Phase-Down in Motor Gasoline". During 
a subsequent 60-day public consultation period, public 
response supported a phase-down. 

New Leaded-Gasoline Regulations, calling for the 
content of lead in gasoline to be reduced to 0.29 g/L, 
come into effect on January 1, 1987. 

Currently, lead-free gasoline has about a 45-per- 
cent share of the Canadian gasoline market. That is 
projected to grow to a 70-percent share by 1990. 


Therefore by 1987, with lead-free gasoline replacing 


* g/L = grams per litre 
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leaded gasoline to an even greater extent and with 
leaded gasoline containing less lead, the amount of lead 
released by automobiles to the atmosphere annually can 
be expected to be reduced to 2800 tonnes. This is only 
40 percent of the 1982 level, and about 20 percent of the 
amount of lead that automobiles emitted into the 
atmosphere in 1972, before any regulations were en- 


acted. 
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Ozone, a form of oxidant pol- 
lution, appears in concentra- 
tions greater than the one- 
hour maximum acceptable le- 
vel in some areas of high 
population density on 20 to 
40 days during the summer. 


8.0 PHOTOCHEMICAL OXIDANTS 


Photochemical oxidants (or photochemical smog) 
are pollutants resulting from the reaction of volatile 
organic compounds and nitrogen oxides in the presence 
of sunlight. The largest sources of nitrogen oxides and 
volatile organic compounds are high-temperature fuel 
combustion (e.g., motor vehicle), and the petroleum- 
refining and the petrochemical industries. 

Health effects consist of irritation of the respira- 
tory tract, coughing, chest pains, decreased lung func- 
tions, increased vulnerability to infection, and an in- 
crease in asthma attacks. 

Oxidant pollution occurs in and near urban centres 
through a combination of high emissions of pollutants, 
certain weather conditions, and sunlight. From its 
sources oxidant pollution can travel great distances 
downwind. Oxidants cause a haze that is particularly 
evident in urban areas. They also contribute indirectly 
to acid deposition, not only by converting nitrogen 
oxides to nitrates and nitric acid, but also by converting 
sulphur dioxide to sulphates and sulphuric acid. Recent 
studies show that ozone and other oxidants at the levels 
found outdoors in some parts of Canada can affect both 
human health and vegetation. 

Ozone is the most abundant of the photochemical 
oxidants (making up 80 to 90 percent of the total) and is 
the only oxidant routinely monitored. 

The maximum acceptable ozone level over a one- 
hour period set by the Canadian Air Quality Objectives 
is 0.08 parts per million. Yet, an analysis of Canadian 
air quality data shows ozone to appear in concentra- 


tions greater than that level on 20 to 40 days of the 
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summer months in the Vancouver Fraser Valley area 
and in the Windsor-Quebec City corridor, areas occu- 
pied by 45 percent of Canada's population. 

Furthermore, ozone-sensitive crops with a com- 
mercial value of over $2 billion are cultivated in these 
areas. Studies indicate that crop losses from present 
levels of ozone in the U.S.A. are between 1 and 
20 percent, depending on the type of crop. Ozone may 
also be a cause of forest die-back, since many North- 
American tree species such as white pine, aspen, oak, 
white ash, poplar, and maple are susceptible to ozone 
damage. 

This subject is currently being reviewed by Envi- 


ronment Canada. 
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Environment Canada col- 
laborates nationally with 
the Federal-Provincial Ad- 
visory Committee on Air 
Quality and the Federal- 
Provincial Ministerial Man- 
agement Board; and inter- 
nationally, with the OECD 
Environment Committee. 


9.0 INTERGOVERNMENTAL PROGRAMS 


Within Canada, jurisdiction for air pollution con- 
trol is shared by federal and provincial governments. 
Also, to contribute to and benefit from the resolution 
of international air pollution issues, and to take advan- 
tage of knowledge gained by other countries, the feder- 
al government participates in several international pro- 


grams and activities. 
Federal-Provincial 


The Federal-Provincial Advisory Committee on 
Air Quality*, formed in 1969, is the main national 
forum for  federal-provincial consultation and 
cooperation on air pollution matters. This committee 
has formulated the national ambient air quality 
objectives under the Clean Air Act, guided the 
development of the National Air Pollution Surveillance 
Network, and implemented a _ laboratory quality 
assurance program. 

The Federal-Provincial Ministerial Management 
Board, supported by officials on the Federal-Provincial 
Long-Range Transport of Airborne Pollutant Steering 
Committee, deals only with acid deposition. The Mana- 
gement Board reached agreement to reduce the 1980- 
level of allowable emissions of sulphur dioxide east of 
the Manitoba/Saskatchewan border by 50 percent by 
1994, The two groups subsequently began negotiations 


on details of implementing this decision. 
International 


Internationally, Canada participates both in mul- 
tilateral programs such as those under the World Health 


Organization, the Organization for Economic Coopera- 


*Previously the Federal-Provincial Committee on Air 
Pollution. 


7) 


tion and Development (OECD), the Economic Commis- 
sion for Europe, and the United Nations Environment 
Program; and in bilateral discussions with the U.S.A. 
The Air Management Policy Group of the OECD 
Environment Committee, after recently completing a 
comprehensive study of sulphur oxides, is now exami- 
ning extensively the oxidant form of air pollution. 
Canada also participated actively in the development of 
the United Nations/Economic Commission for Europe 
Convention on Long Range Transboundary Air Pollution, 


to which Canada is one of 34 signatory countries. 
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NITEP's aim is to 
determine the optimal 
conditions under which 
municipal garbage inciner- 
ators can be operated 
safely and efficiently. 


10.0 AIR QUALITY RESEARCH 


Clean air, its maintenance and improvement, is 
the subject of several Environment Canada research 
projects. One topic being researched is the environ- 
mental acceptability of municipal refuse incineration. 
The research project is called the National Incineration 
Testing and Evaluation Program (NITEPR): 

The management of municipal solid waste in 
Canada is becoming more complex. Most municipalities 
resort to landfilling raw garbage. Twelve municipali- 
ties have chosen to include incineration in their meth- 
ods of garbage disposal. 

Interest by Canadian municipalities in the inciner- 
ation of their waste for energy recovery is growing. 
The energy-from-waste approach offers many cost 
savings. However, there are concerns about the possi- 
ble adverse effects on health and the environment from 
incinerator emissions and the landfilling of the remain- 
ing ash. 

NITEP has been given the mandate to look into 
those concerns from the point of view of determining 
the amount and content of the emissions and the 
remaining ash under various incinerator operating con- 
ditions and to recommend the optimal conditions under 
which incinerators can be operated safely and efficient- 
ly. The program will also evaluate add-on pollution- 


control devices to determine their efficacy. 
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11.0 FURTHER READING 


National Urban Air Quality Trends 1974-1981 (December, 1984) EPS 7/AP/14 
*Acid-Rain - The Canadian Perspective, Environment Canada, June, 1984. 
Air Pollution Emissions and Control. Light Duty Vehicles (August, 1984) EPS 2/TS/4. 


Summaries of Studies Related to the Review of New Motor Vehicle Emission Standards 
(November, 1984) EPS 2/TS/5. 


The Phase-down of Lead in Gasoline (August, 1984) EPS 2/CC/1. 


Light Duty Vehicle Emissions and the Oxidants Issue in Canada (May, 1984) EPS 2/TS/3. 


*This report can be obtained from the Information Directorate 
Environment Canada 
Ottawa KIA 0H3 


All other reports can be obtained from the Publications Section 
Environmental Protection Service 
Environment Canada 
Ottawa KIA 1C8& 
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The quality of the air 
Canada is improving 
should continue to do so. 


in 
and 


1 INTRODUCTION 


In 1984-85, landmark decisions important to air quality 
on three fronts - acidic precipitation, motor vehicle 
emissions and the lead content of gasoline - were 
reached. A newly-forged constructive partnership 
between the federal government and the provinces on 
the acid rain issue and a spirit of open dialogue between 
industry, environmental organizations and the public 
made it possible to tackle these problems with greater 
determination than ever before. 

Air is essential to the well-being of the planet: it 
must be suitable for breathing, but it is also a dynamic 
medium that protects the earth from the sun's excess 
ultraviolet radiation. It is the site of myriad natural, 
self-purifying chemical reactions; a vehicle for mixing, 
transporting and redistributing gases and solid particles 
that arise from the earth. Aesthetically, it is prized 
for its clarity. 

The products of combustion that arise in the 
human quest for energy, and air contaminants from 
industrial processes, are the greatest threats to air 
quality. In an industrialized nation such as Canada, 
where almost 90 per cent of the population of nearly 
25 000 000 people live and work within a few hundred 
kilometres of the United States border, the quality of 
the air is particularly vulnerable. Moreover, Canadians 
have lived through a worldwide switch from coal to oil- 
based energy, the oil supply crises of 1973 and 1978, a 
reversal to greater coal dependency in 1980 and a 
worldwide recession from which industrialized nations 
are only now emerging. In this context, reaching 
agreement about what to do on three key environmental 


fronts is significant. 


Significant progress has been 
made, but there are chal- 
lenges ahead. 


Canada continued to encourage the United States 
administration to control pollution in a way that is 
compatible with the Canadian emission reductions 
announced in 1985, in order to prevent damage from 
acidic precipitation in both countries. Canada also 
explored avenues of co-operation on other aspects of 
air pollution common to both countries through the 
International Joint Commission and continued her 
leadership role in the international community through 
the Organization for Economic Co-operation and Devel- 
opment and the Economic Commission for Europe. 

Other challenges to air quality were confronted in 
1984-85. Contaminants that result from the incinera- 
tion of waste and the use of consumer products were of 
particular concern. Environment Canada _ scientists 
investigated how contaminants enter and move through 
the atmosphere; how contaminant levels are affected 
by current efforts to bring them under control; how new 
knowledge influences present air quality objectives; and 
how significant concerns such as ozone and carbon 
dioxide buildup, though still not fully understood, may 
affect Canada. These investigations are the basis on 
which Environment Canada will build programs that will 


give Canadians better air quality. 


Regulatory programs are a 
shared federal and provincial 
responsibility. 


Initiatives in non-regulatory 
program areas promote the 
attainment of clean air. 


2 ENVIRONMENT CANADA AND THE 
CLEAN AIR ACT 


The Clean Air Act deals with the quality of the 
atmosphere and the control of contaminants that cause 
air pollution which may significantly endanger humans, 
plants, animals or property. Under the Act, the 
Department of the Environment has regulatory pro- 


grams in two areas: 


a) the composition of fuels produced in or imported 
into Canada; and 

b) national emission standards for specific classes of 
stationary sources of contaminants that consti- 


tute a significant danger to human health. 


In Canada, however, the responsibility for regu- 
lating stationary sources of air pollution rests primarily 
with provincial governments. 

The Federal Department of the Environment, 
therefore, has an important role as advocate of clean 
air for Canada and, under the authority of the Clean 
Air Act, encourages programs in several important non- 


regulatory areas: 


a) establishment of air quality objectives; 

b) air pollution monitoring and research; 

c) national emission guidelines for all sources of 
contaminants; 

d) consideration of federal-provincial and interna- 
tional concerns; 

e) information and data collection and distribution; 
and 

f) promotion, development and demonstration of 


improved pollution control techniques. 


The regulation of motor vehi- 
cle emissions is a  COo- 
operative federal/provincial 
endeavour. 


Under the Motor Vehicle Safety Act, administered 
by Transport Canada, emission standards are set for 
motor vehicles at the manufacturing stage. Provincial 
governments regulate and inspect motor vehicles after 


sale. 


Emissions of contaminants to 
the atmosphere threaten air 
quality. 


3 THE AIR WE BREATHE 


Emissions 


Contaminants emitted to the atmosphere adversely 
affect air quality. Collecting information and 
analysing materials such as smokestack gases enable 
scientists to determine the quantities of contaminants 
emitted. These activities were undertaken by Environ- 
ment Canada under the mandate of the Clean Air Act. 
Emission measurements in 1984-85 were made for two 
purposes. The first was to verify compliance with 
federal emission standards established under the Clean 
Air Act (see Section 4 of this report). The second was 
to support evolving programs aimed at problem chem- 
icals such as lead (from all sources including automo- 
biles); dioxins and furans (organic compounds that are 
toxic at low doses and that contaminate some chemical 
products or may arise from combustion processes); 
oxides of sulphur and nitrogen (precursors of acidic 
precipitation); and volatile organic compounds (the 
collective term for organic chemicals emitted 
principally from motor vehicles, solvents, incinerators, 


and petrochemical and refinery sites). 


Estimates or inventories of emissions from spe- 
cific sources give an indication of the relative impor- 
tance of each source. Some of the major inventory 
initiatives are discussed in this section. 

Estimates of emissions of sulphur dioxide and 
nitrogen oxides (the two main contributors to acid 
precipitation) in Eastern Canada* are shown in 
Figures 1 and 2. Between 1970 and 1983, emissions of 
sulphur dioxide from all sources decreased by about 47 


* Manitoba, Ontario, Quebec and the Atlantic 
Provinces 


The trend for sulphur dioxide 
emissions is downward. 


Nitrogen oxide emissions are 
increasing, mainly from 
heavy-duty trucks, other 
diesel-powered mobile equip- 
ment and fuel burning. 


per cent. Emissions from primary copper and nickel 
smelters, the major sources of sulphur dioxide in 
Canada, decreased by about 57 per cent. This trend is 


expected to continue due to improved pollution 


controls. 
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Figure 1 Estimated Sulphur Dioxide Emissions 


in Eastern Canada 


Emissions of nitrogen oxides in Eastern Canada 
have increased by about 20 per cent since 1970. The 
sources contributing to this rise are transportation 
vehicles, including passenger cars and light- and heavy- 
duty trucks, trains, airplanes and _ ships; mobile 
equipment used in forestry, agriculture, construction 
and mining; and the combustion of fuels used in industry 
and commerce, the generation of electricity and the 
heating of our homes. 

Due to the enactment in the mid-seventies of 
regulations affecting cars and _ light-duty trucks, 
emissions of nitrogen oxides from this source have 
remained essentially constant despite a_ significant 


increase in the number of these vehicles on the road. 


Emissions 


information 


and 


mathematical models may be 


used to 
deposition. 


predict 


acidic 
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Figure 2 Estimated Nitrogen Oxides 


Emissions in Eastern Canada 


Since that time, the overall rise in emissions from 
transportation vehicles has occurred largely as a result 
of increases in emissions from heavy-duty trucks and 
other mobile equipment used in forestry, agriculture, 
construction and mining. The increase in emissions 
from the combustion of fuels is largely due to the 
increased use of fuels by utilities for the generation of 
electricity. Emissions from residential and commercial 
applications have declined, reflecting the change in fuel 
use to natural gas and electricity. 

Emissions inventories of contaminants that give 
rise to acidic deposition and oxidants ‘are required for 
long range atmospheric transport and deposition mathe- 
matical models being developed by Environment Canada 
to predict the impact of air contaminants downwind of 
emitting sources. To test these models, emissions data 
were compiled for sulphur dioxide, nitrogen oxides, 
volatile organic compounds, particulate matter and 
other contaminants, and resolved spatially on a 127 km2 


grid covering all of Canada. Typical seasonal, day of 


Volatile organic compound 
emissions are classified 
according to their potential 
to promote oxidant forma- 
tion. 


Lead emissions have de- 
creased by over 21 per cent 
since the last inventory 
survey in 1978. 


Two classes of chemicals, 
PCDDs and PCDFs, were the 
subject of a new emission 
inventory in 1984-85. 


the week and hour of the day variations of these 
emissions were also established. 

In order to understand how photochemical 
oxidants are formed, scientists must compile estimates 
of emissions of volatile organic compounds by com- 
pound or by class of compounds, as these react 
differently in the formation of oxidants. In a study 
undertaken jointly with the Ministry of the Environment 
of Ontario, emissions of volatile organic compounds 
were Classified into different reactivity classes for the 
sources of these contaminants in Ontario. The 
methodologies developed in this study will be applicable 
to the study of similar emissions across the country. 

National emissions of lead to the atmosphere in 
1982 were estimated at 11 466 tonnes. The sources of 
lead emissions are depicted in Figure 3. More than 
60 per cent of atmospheric lead is generated by 
gasoline combustion. The impact of environmental 
regulations on the lead content of gasolines has 
significantly reduced the amount of lead entering the 
atmosphere from this source. Progress under the lead 
phase-down program is described in Section 4 of this 
report. 

Environment Canada made a preliminary review 
of the sources and releases of polychlorinated dibenzo- 
o-dioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs) in the Canadian environment. The scientific 
information available for making accurate estimates of 
the releases from major sources was very limited, and 
caution should therefore be exercised in interpreting 
the estimates shown in Table 1. One of the priority 
areas identified by the Minister's Advisory Committee 
on Dioxins is the incineration of municipal garbage. 
This is being addressed by the national incinerator 


testing program discussed in Section 4. 


Table 1 Mentified Major Sources and the 
Respective Potential Releases of 
PCDD and PCDF to the Canadian 
Environment 


Releases (g/annum)* 


Sources PCDD PCDF 


Combustion Sources 


Municipal Incineration 


- Fly ash 2900-7100 4900-15600 
- Air emissions 250-13700 550-21700 


Sewage Sludge 
Incineration Emissions 1400-3300 1500-6500 


Wigwam Burner/ 
Wood Waste Boiler 
Emissions (0-30200, PCDD and PCDF) 


Forest Fire Emissions 58700 xx 


Chemical Sources 


Pentachlorophenol 1.4 x 106% 0.8 x 106*** 
Polychlorinated 
Biphenyls (PCBs) - 75000*** 


i PCDD - polychlorinated dibenzo-p-dioxins 
PCDF - polychlorinated dibenzofurans 

** Not available 

*** Presence in these products represents only a 
potential for release, not actual quantities lost to 
the environment. The likelihood that these 
quantities would be released in one year is 
remote. 
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Air quality objectives repre- 
sent a federal-provincial 
consensus on benchmarks for 
air quality. 


63.1% 
GASOLINE 
COMBUSTION & MARKETING 


MISCELLANEOUS INDUSTRIES 
3.7% 


5.2% 
IRON & STEEL 


1.8% 


FUEL COMBUSTION - FERROUS FOUNDRIES 
STATIONARY SOURCES 
0.2% 8.4% 


MINING & MILLING 


14.9% 
COPPER & NICKEL PRODUCTION 


2.7% 
LEAD & ZINC PRODUCTION 


TOTAL 11466 TONNES 


Figure 3 Lead Emissions to the Atmosphere in 


1982 


National Ambient Air Quality Objectives 


Scientific investigation can establish what levels of 
contaminants in air are harmful. On the basis of such 
research, the Federal-Provincial Advisory Committee 
Quality 


objectives to protect human health and the environ- 


lp Jabls formulates ambient air quality 
ment. These objectives may then be prescribed across 
the country. There are now national ambient air 
quality objectives for sulphur dioxide, nitrogen dioxide, 
ozone, carbon monoxide and total suspended parti- 
culates, and the levels of these contaminants are 
routinely monitored in urban areas by the National Air 
Pollution Surveillance (NAPS) Network. Monitoring not 
only provides information on trends in contaminant 
levels but can also be used to evaluate control 
programs. Three levels of air quality objectives have 


been defined. 


1) The maximum tolerable level. Concentrations of 


air contaminants exceeding this level could 


threaten the health of the general population. 


The National Air Pollution 
Surveillance Network is oper- 
ated jointly by the federal 
and provincial governments 
to monitor urban air quality. 


Air quality trends show that 
the levels of many contami- 
nants are declining in urban 
centres. 


ip 


2) The maximum acceptable level. This concentra- 


tior is intended to provide adequate protection 
against adverse effects on the most sensitive 
receptors in the environment. 

3) The maximum desirable level. This level of air 
quality is a long-term goal: it forms the basis for 
a policy governing the protection of pristine areas 
of the country, and inspires continuing improve- 


ment in control technology. 


Air Quality Monitoring 


Operated jointly by the federal and provincial 
governments, the NAPS Network consists of 450 instru- 
ments at 148 stations in 52 cities. Monitoring stations 
are located in most Canadian cities with populations 
over 50000. Each monitoring station measures the 
quality of the air in the vicinity of the station only, and 
measurements may not necessarily represent the air 
quality in the entire community. 

Air quality trends are established using data 
generated by the NAPS Network. One meaningful way 
of looking at the trends data is to compare them to the 
National Ambient Air Quality Objectives (NAAQOs) 
maximum acceptable level (see Figure 4 and Table 2). 
It should be noted that there is no national air quality 
objective for lead. The annual mean, generally 
considered a good indicator of pollutant trends, 
correlates well with changes in emissions resulting from 
control actions or economic pressures such as the cost 
of energy or materials. 

For ozone, however, a more meaningful indicator 
than the annual mean is the composite average of the 
measured hourly values that are exceeded by only two 
per cent of the total hourly readings recorded at any 
given NAPS station. When the composite average is 
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Composite NAPS Network 
annual means for particulate, 
sulphur dioxide and nitrogen 
dioxide are compared to the 
annual national ambient air 
quality objective. Carbon 
monoxide is compared to the 
8-h national ambient air 
quality objective. 
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80 MAX. ACCEPTABLE 
Ozone is compared to the 
l-hour national ambient air oa SLONE (peo) 
quality objective. E Sl eee ee 
oc 
kr 
PE, 
Ww 
S) 
ae 
O 
20 
=i 1 al: — ess ee 
1977 1978 1979 1980 1981 1982 1983 1984 
YEAR 
Figure 5 Trends in Ozone Levels 
Table 2 Trends in Air Pollution 
Decrease (%) in 
Annual Average 
Level from 1974 
Pollutant to 1984 
sulphur dioxide 31 
nitrogen dioxide 23 
suspended particulates 4] 
carbon monoxide 54 
lead 66 


Note: Ozone has only been monitored since 1979; nitro- 
gen dioxide since 1977; all other pollutants since 
the early 1970s. 


14 


Air quality index values indi- 
cate the general condition of 
the air in urban centres. 


compared to the maximum acceptable one-hour air 
quality objective (see Figure 5), no general trend in 
ozone levels is apparent. 

Environment Canada summarizes complex moni- 
toring data for all contaminants except lead in a single 
number called the air quality index (see Table 3). As an 
index of air quality, this number allows comparisons to 
be made among cities and among areas of the same 
city, and reveals trends in overall levels of air pollu- 
tion. The index is calculated using methods recom- 
mended by the World Health Organization as adopted by 
the Federal-Provincial Advisory Committee on Air 
Quality. 

Apart from the above monitoring program for 
contaminants for which there are air quality objectives, 
other contaminants - inhalable particulate matter, lead, 
sulphates and volatile and particulate-bound organic 
compounds - are of concern and have been monitored at 
selected sites in Canada. As a result of these 
measurements we now know that more than 50 per cent 
of the total suspended particulate in Canadian urban 
atmospheres is in the inhalable size range and hence 
can be deposited in the respiratory tract. We also know 
that most of the airborne man-made carbon, lead, 
sulphur and nitrogen-containing compounds are found in 
the fine fraction of inhalable particulate matter. 
Because of their small size these particles may be 
transported great distances and affect areas far from 
the original point of discharge. Inhalable particulate 
levels have not been monitored long enough to establish 
trends. Vehicular transportation, road dust, sulphate 
formed in the atmosphere, wood burning and oil refining 
appear to be the major sources of fine particulate. 
Sulphate is of particular concern, and concentrations of 


it are reported routinely by NAPS. 


|) 


Table 3 Annual Air Quality Index Values For Some Canadian Cities From 1975 

to 1984 

Index Category 

0-25------- Good 

26-50 ------- Fair 

51-100 ------ Poor 

100+ ------ Very Poor 
City Station Location iD a7 ie) 3! "33 'S4 
Halifax Barrington & Duke (C) 3B) ZZ 26 27 21 LS 
Montreal Jardin Botanique (R) 45 59 34 26 ZZ 24 
Montreal Duncan & Decarie (C) 50 43 Dil 47 46 37, 
Ottawa 88 Slater Street (C) 4} 42 38 24 33 34 
Toronto Breadalbane (C) 39 40 44 4] 40 42 
Toronto Bathurst & Wilson (R) X 44 45 39 29 38 
Toronto Evans & Arnold (I) 38 40 40 40 38 35 
Hamilton Barton & Sanford (C) Dy Dil 48 43 45 42 
Winnipeg Jefferson & Scotia (R) X 34 44 SB) 28 26 
Regina 1620 Albert Street (C) X X 40 By) 33 43 
Edmonton 10255-104th Street (C) X 48 53 43 34 24 
Edmonton 127th St. & 133rd Ave. (R) 36 She 45 39 33 25 
Edmonton 17th Street (I) 26 30 30 26 26 20 
Calgary 39th St. & 29th Ave. N.W.(R) 34 36 37. 36 33 32 
Vancouver Robson & Hornby (C) oe) 36 o7 42 18 24 
Vancouver Rocky Point Park (I) x X 22 OD EPI 25 Z 
Notes: Le X = insufficient data to calculate an index. 


2 Each station is categorized by the dominant activity at the site: (C) 
Commercial (R) Residential (I) Industrial. 

3h The air quality measured at a monitoring station represents the condition 
of the air in the 0.5 to 4 km range of the site and may not necessarily 
represent community-wide air quality. 
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Air quality research leads to 
a better understanding of air 
pollution and how it can be 
controlled. 


Smog is a problem in many cities. 


In the fall of 1984 a monitoring program for 
volatile organic compounds was established in Toronto 
and Montreal. Levels of organic compounds in 
Canadian cities appear to be similar to levels reported 
for American cities. Organic compounds are monitored 
because some may pose a health risk or may promote 


ozone and acid formation in the atmosphere. 
Research 


The new knowledge that results from air quality 
research will enable the Canadian Government to 
respond effectively to regional, national and inter- 
national air quality issues. Several air quality concerns 
acidic precipitation, airborne toxic chemicals, 
depletion of the ozone layer, carbon dioxide and the 
greenhouse effect, and arctic haze - were investigated 
and in some cases, research findings are suggesting new 
and better ways to address the concerns. 
Acidic precipitation research has recently re- 
vealed several important facts. Nitrogen oxides, which 


are usually associated with local emission sources, 


Research provides clues to 
the movement of chemicals 
of concern’ through the 
atmosphere over both short 
and long distances. 


Ly, 


contribute more significantly to atmospheric acidity 
and to acidic deposition, especially in winter, than was 
previously thought. More than 20 per cent of the total 
annual deposition of sulphates and nitrates occurs in the 
absence of rain and snow, while fog and low cloud 
contribute significantly to wet acidic deposition on 
vegetation at high elevations. More than half of wet 
acidic deposition occurs in less than 20 per cent of 
precipitation events. Investigations of snow melt, 
snowpack and meltwater chemistry indicate that rapid 
runoff of meltwater into streams or lakes could result 
in acidification which in turn could cause the aluminum 
ion concentration to rise to potentially lethal levels for 
certain fish species. Approximately 60 per cent of this 
acidity is due to nitrates in the snowpack. Mathema- 
tical models were developed to identify where emis- 
sions should be reduced in order to achieve proposed 
target loadings. The models were partially validated 
using tracer experiments and will be further tested in 
future. 

Toxic chemicals research focused on _ trace 
elements, airborne pesticides and other classes of 
organic chemicals. 

Trace elements were measured in _ air, 
precipitation and lichens at sites in Eastern Canada. 
Lead, nickel, copper, vanadium and chromium were 
found in the snowpack of the Eastern Canadian Shield 
at concentrations slightly above those of the bedrock, 
indicating an industrial or automotive origin. Similarly, 
concentrations of lead and sulphur in lichens were found 
to be higher in Eastern Canada than elsewhere. 

Both the short- and long-range transport of 
pesticides were investigated. A model for predicting 
the movement of pesticides applied by aircraft over 


forests was selected for use by regulatory agencies to 


18 


Protecting the stratospheric 
ozone layer has become an 
international priority. 


determine the conditions under which pesticides may be 
applied. Studies are in progress to estimate the 
amounts of toxic and other chemicals that are being 
deposited to the Great Lakes from the atmosphere. 
Trajectory models indicate that sources in the United 
States contribute the bulk of the deposition of both lead 
and nitrogen oxides to the Great Lakes. However, the 
deposition of lead from Canadian sources into Lake 
Ontario is as large as that from United States sources, 
and Canadian sources contributed about one-quarter of 
the lead deposited to Lake Huron. Organic pollutants, 
including PCBs, from industrial and combustion sources 
have been detected in the air in the vicinity of the 
Niagara River, but the actual quantities of these 
pollutants have yet to be determined. 

The Department has developed air pollution mod- 
els that can be used to predict the movement and 
concentration of toxic chemicals released during envi- 
ronmental emergencies. These models employ actual 
weather information and can be activated at all re- 
gional weather centres 24 hours a day, 7 days a week in 
the event of an emergency. 

The stratospheric ozone layer shields the earth 
from excess ultraviolet radiation from the sun. 
Research on the depletion of the stratospheric ozone 
layer has culminated in the adoption and signing in 
Vienna on March 22, 1985, of the "Vienna Convention 
for the Protection of the Ozone Layer". Canada played 
a leading role in developing this Convention, which 
commits participating nations to protecting human 
health and the environment against the adverse effects 
of depletion of the ozone layer. To achieve this, 
Canada and other nations are working, through the 
United Nations Environment Program, to develop a 


protocol for equitable control measures for chlorofluo- 


Carbon dioxide buildup in the 


atmosphere could alter the 
earth's climate. 


The Arctic is being affected 


by air 
south. 


pollution from the 


12 


rocarbons, chemicals which our research indicates are 
threatening the ozone layer. 

An increase in atmospheric carbon dioxide could 
lead to a change in the earth's climate. Like green- 
house glass, the atmosphere is transparent to 
incoming short-wave radiation from the sun, but carbon 
dioxide, like glass, impedes the outgoing long-wave 
radiation and this causes a warming of the atmosphere. 
Environment Canada measures carbon dioxide at Sable 
Island, Nova Scotia and Alert, Northwest Territories as 
part of a global monitoring program sponsored by the 
World Meteorological Organization. The Department 
also collaborates with the United States’ National 
Oceanographic and Atmospheric Administration in 
taking measurements at Mould Bay, NWT. Since 1975, 
when measurements began, carbon dioxide concentra- 
tions have increased at the rate of 1.4 parts per million 
and 1.7 parts per million per year at Sable Island and 
Alert respectively. The average global concentration in 
1984 was 344 parts per million. 

A number of other gases that behave like carbon 
dioxide are also known to be increasing in the atmos- 
phere, and a program has been initiated to measure 
them. This information is being used to anticipate the 
effect of possible climatic changes in Canada. 

Our concept of the Arctic as an unpolluted 
environment has been drastically altered in the past 
five years as a result of a co-operative international air 
monitoring and research program. Levels of suspended 
particulates, comprising mainly sulphates, soot and 
hydrocarbons transported from mid-latitudes, were 
found to be 20 to 40 times higher in winter than in 
summer. This form of air pollution may lead to climate 
modification, acidification of land and water 


ecosystems, and degradation of visibility. 


Canada has an exemplary 
acid rain abatement program. 
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4 PROTECTING OUR AIR 


The Acid Rain Abatement Program 


The federal government has moved ahead in the fight 
against acid precipitation. Acid precipitation - rain, 
snow, gases and dust - is caused mainly by two common 
by-products of our modern industrialized society: 
sulphur oxides and nitrogen oxides. The main sources of 
sulphur oxide emissions in North America are coal-fired 
power generating stations and smelters; the main 
sources of nitrogen oxides emissions are automobiles 
and other vehicles. Acid precipitation can endanger the 
lives of aquatic organisms and cause corrosion of 
materials. Acidic deposition to soil, alone or in 
combination with other factors such as ozone, is 
suspected of harming plants, especially trees. 

In March 1984, federal and _ provincial 
governments made a commitment to reduce sulphur 
dioxide emissions in Eastern Canada by 50 per cent of 
the 1980 base level (i.e., by 2.3 million tonnes per year) 
by 1994. This emission reduction was tied to a specific 
objective for acid deposition of no more than 
20 kg/hara*, a quantity considered low enough to 
protect moderately sensitive lakes and streams. An 
agreement announced by federal and_ provincial 
environment ministers in February 1985 specified 
reductions in sulphur dioxide emissions in each province 
east of the Saskatchewan-Manitoba border. Table 4 
shows the agreed reductions. Federal and provincial 
ministers will be discussing further reductions to reach 


the 2.3 million tonne target. 


* kg/haea = kilograms per hectare per year (annum) 
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Table 4 Sulphur Dioxide Reductions and 


Emission Objectives for 1994 


1980 Emission 


Base Case Reductions Objectives 
Province (tonnes) (tonnes) (tonnes) 
Manitoba 738 000 188 000 550 000 
Ontario 2.194 000 1 164 000 1 030 000 
Quebec 1 085 000 485 000 600 000 
New Brunswick 215 000 30 000 185 000 
PEAT, 6 000 1 000 5 000 
Nova Scotia 219 000 15 000 204 000 
Newfoundland 59 000 14 000 45 000 
Totals 4 516 000 1 897 000 2 619 000 


On March 6, 1985, a comprehensive federal acid 


rain program - including a funding package - was 


announced. Some of the major components of this 


program are: 


a) 


b) 


c) 


tougher new motor vehicle emission standards 
(equivalent to those in effect in the United 
States) for cars and light trucks; 

guaranteed funding to assist in the acceleration 
of a domestic emissions clean-up program 
($150 million for controlling emissions at 
smelters, $25 million for developing technology 
and $70 million for studying cleaner, more 
efficient use of coal); 

continuation of a world-class scientific research 
and monitoring program ($18 million per year to 
1989/90). 


In 1979, members of governments of the United 


Nations Economic Commission for Europe, including 


Canada and the United States, signed the Long Range 


Transboundary Air Pollution Convention. Under this 


Convention, 20 countries (the "30% Club") signed a 


Canadian motor vehicle 
emission standards will be 
more stringent in 1987. 
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sulphur dioxide abatement protocol in July 1985, en- 
dorsing a proposal to reduce sulphur dioxide emissions 
by 30 per cent by 1993. Canada is a member of the 
Executive Body for the Convention and was a leader in 


the negotiations which led to the protocol. 


New Motor Vehicle Emission Standards 


Nitrogen oxides, hydrocarbons and carbon monoxide are 
three principal motor vehicle emissions of concern as 
contributors to the acid rain problem and to air 
pollution in cities. On March 6, 1985, Canada 
announced the setting of tighter light duty vehicle 
emissions standards which will apply to 1988 and all 
subsequent automobile models. By the year 2000, these 
Standards are projected to reduce automotive pollutants 
by more than 45 per cent from the emission levels that 
would have existed without the new standards. They 
are shown in Table 5. 

With the new standards in place, the struggle 
against the threat posed by emissions from motor 
vehicles is much closer to being won. Nitrogen oxides, 
hydrocarbons and carbon monoxide, each in its own 
right potentially harmful, will be present in much lower 
concentrations in future. Lower motor vehicle 
emissions are predicted to result in lower urban levels 
of ozone and other oxidants, which are products of the 
chemical interaction of automotive hydrocarbon and 
nitrogen oxides emissions. Ozone can harm plants, 
animals and materials. Motor vehicle emissions also 
contribute to acid precipitation. A cutback in all acid- 
forming emissions is essential to the successful 


resolution of this problem. 


Table 5 Canadian Emission Standards for Light Duty 


Vehicles 
Effective 
Current Sept. 1/87 
(g/km)  (g/mile) (g/km)  (g/mile) 
Cars 
Hydrocarbons 1.24 2.00 0.25 0.41 
Carbon Monoxide Pe D0 25,00 Zeist 3.40 
Nitrogen Oxides 92 3.10 0.62 1.00 
Evaporative Emissions 
(grams/test) 24.00 24.00 2.00 2.00 
Diesel Particulate 
Emissions - - 0.12 0.20 
Light Trucks 
Hydrocarbons 1.24 2.00 0.50 0.80 
Carbon Monoxide 150 29.00 6.21 10.00 
Nitrogen Oxides ree B10 1.43 2050 
Evaporative Emissions 
(grams/test) 24.00 24.00 2.00 2.00 


Diesel Particulate 
Emissions - - 0.16 0.26 


Gasoline sold in Canada will 
contain very little lead after 
1986. 
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Lead in Gasoline - Progress Toward the Phase-Down 


The lead content of leaded gasoline has been regulated 
since 1976. Lead is added to gasoline as an anti-knock 
compound in order to improve its combustion 
characteristics. As the gasoline is consumed, the lead 
is released to the environment, and this constitutes the 
major source of atmospheric lead emissions in Canada. 
While some aspects of the poisonous character of lead 
were still being debated, there was, in 1984, convincing 
evidence and strong public support for a tighter lead 
content regulation. As announced in the Canada 
Gazette on May 16, 1984, beginning January 1, 1987, 
the maximum allowable lead content in leaded gasoline 
will be 0.29 grams per litre. This translates into an 
expected 80 per cent reduction in annual motor vehicle 
lead emissions in 1987 from the 1973 unregulated peak 
levels. Continued regulation may lead to even more 
dramatic results by the year 2000 (see Figures 6 and 7). 
Furthermore, the Commission on Lead in the 
Environment, sponsored by the Royal Society of 
Canada, is studying the unresolved aspects of the lead 
issue. The Commission will make its final report to the 
Minister of the Environment in September 1986. 
Environment Canada has monitored compliance 
with current regulations: of 100 refinery and retail 
outlet checks across the country in 1984, none revealed 
leaded gasoline with more than the legal lead limit. 
"Lead-free" gasoline - an alternative to leaded gasoline 
that can be used in most new automobiles - was also 
tested. At retail outlets, only 3 per cent of more than 
1500 tests revealed "lead-free" gasoline with more than 
the regulated lead content of 0.013 grams per qth 1OL 
62 refinery tests, none revealed contravention of the 
regulation. Misfuelling - the intentional or inadvertent 


use of leaded gasoline where lead-free gasoline should 
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(.44 g/l) 
LLM 


CLLLL LL 


ACTUAL 
EMISSIONS 


26 


1988 


oS SE eS a a as 
” 
Jo = S 
& QO aa LUTE AABERAABWS Fas 
= i ee ee eee ee fa 
ae 
zz AXNSASNANSSAAAASAAASNS 
Gea ee ee 
| Sse 
ee) S 
2 QNWRAEGUABABWBVAWG | 
SS ae ee EES eee ee 
MRNNMUAUMAA AAAS 
Sw [eS ee eae mi 
N 
3 8 3 
= = IWRWATUCABWVIBGRBWAWARBS 
a aay ae eS | 
Or) 
cs 
cts DRMAMAUMMAAa AAAS VOSS 
S ) : ae Se ee ee a ee 
i3> 2 SN 
SSP 
i Ss of \ RWRVVVTAWWAREVABVSSSARS 2 
a ee ee ee a | 
eB S oN 
= is o. IN 
e i IAEA D ABV DAASISAA A AAAS 
ee a a ee 
Ny 
YS AAAAQSY FS — -F é 
& WRB BEWARE DPABBBBBWAVBS 4 
ee ee es ee ee |p 
® 
© = PSS SSSA SSS SSS 
S) ae ee ee 
KX id its : ae a Se ee 
a & 
FA Nu <n DRAAAVMMAM VUE AAA REARS 
Fa D cS ep) 
O C cr LU 29 
BI SSS 2s 
Oe O 
ZO 
1 eee Se ee Me oo a Re n = 


15000 
10000 
r 
L 
| 
0 
1972 
Figure 6 


eg ae OF teen 


NOT INCLUDED 


YEAR 
Automotive Lead Emission Projections, 1988-2000 


Figure 7 


Motor vehicle emission con- 
trols are expected to reduce 
the potential for atmospheric 
oxidant formation. 
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be used - was estimated to be 13 per cent in 1984. The 
effects of misfuelling are serious. It damages catalytic 
converters, increases lead emissions, perpetuates 
leaded gasoline use and undermines the intent of 
federal motor vehicle emission standards. The 
provinces have the authority to regulate misfuelling, 


and some have taken action to reduce it. 
Oxidants 


Ozone, the major oxidant of concern in the atmosphere, 
has been linked to respiratory problems, smog and plant 
damage. Although no clear trend can be observed, 
ozone levels frequently exceed national ambient air 
quality objectives during the summer months. 
Emissions of oxides of nitrogen and hydrocarbons from 
motor vehicles, among other sources, cause ozone 
formation through atmospheric reactions. Periodic 
influxes of natural stratospheric ozone can also raise 
levels in the lower atmosphere. 

Oxidant control is tied to motor vehicle emission 
control. As the acid rain abatement program is 
implemented and motor vehicle emissions begin to 
decline after 1987, oxidant levels should likewise 
decline. Authorities in the British Columbia Lower 
Mainland, however, plan to do even more to reduce 
ozone levels. Both the geographical and meteorological 
conditions of the Vancouver area support high ozone 
production. In addition, unlike high ozone regions in 
Eastern Canada, the British Columbia Lower Mainland 
does not receive significant ozone influx through long- 
range transport. An assessment of these conditions in 
1984 has led to the formulation of a co-operative 
federal-provincial-municipal plan for an all-Canadian 


solution to this ozone problem. 
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Environment Canada's tech- 
nical and financial support 
fosters better incineration 
technology and cleaner emis- 
sions. 


The National Incinerator Testing and Evaluation 
Program 

Incineration is an attractive alternative to landfilling 
for the disposal of Canada's annual 16 million tonnes of 
solid municipal waste. One major stumbling block to 
gaining acceptance for incineration facilities is the 
public's concerns about the environmental and health 
effects of emissions from incinerators. The National 
Incinerator Testing and Evaluation Program (NITEP) is 
a four-year co-operative federal-provincial-municipal- 
industrial research program designed to address these 
concerns. Under NITEP, different conventional 
incinerator technologies will be evaluated at three 
Canadian sites. No regulatory control of incinerator 
emissions is planned at this time, although the 
issue will be reviewed upon completion of the test 
program. 

In 1984, phase I of the NITEP program was 
completed at an energy-from-waste incinerator facility 
at Parkdale, Prince Edward Island. Phase I has 
demonstrated that existing technology can meet the 
strictest environmental standards for incinerators in 
Canada. Emissions of concern can be kept to a 
minimum, with substantial benefits in energy recovery 
and reduced use of valuable land for landfill sites. A 
film and a report on the Parkdale test will be released 
in 1985. Phase II will involve testing an incinerator at 
Quebec City in 1986. 


Intergovernmental Programs 


The Federal-Provincial Advisory Committee on Air 
Quality, established in 1969, has been effective in 
promoting co-operation, sharing knowledge and co- 
ordinating, at the operational level, air pollution 


assessment and control programs. In the past the 


Intergovernmental co-opera- 
tion is the key to successful 
resolution of some major 
concerns. 


29 


Committee has been concerned principally with 
contaminants, such as sulphur dioxide, that are uniquely 
air quality problems. Many air contaminants, however, 
are not unique to the air but may be found in food, for 
example, or water. The Committee has concluded that 
it should address emerging issues such as the overall 
management of these multi-media problems. It is con- 
cerned with other issues, including long-range transport 
of air pollutants; automotive, woodstove and waste-oil 
burning emissions; and monitoring programs. The 
Committee will continue its work in setting air quality 
objectives. 

The Federal-Provincial Ministerial Management 
Board, supported by the Federal-Provincial Long Range 
Transport of Air Pollutants Steering Committee, deals 
only with acidic deposition. This Board agreed, in 
February 1985, that sulphur dioxide emissions should be 
reduced to the levels described on page 21 of this 
report. 

At the request of the International Joint 
Commission (IJC), the major activity of the IJC's Air 
Pollution Advisory Board during the review period was 
an assessment of environmental monitoring within 
400 kilometres of the Canada-United States border. 
The Board is now examining the extent of 
environmental monitoring within this area. 

Environment Canada's involvement with the Air 
Management Policy Group of the Organization for 
Economic Co-operation and Development continued in 
work relating to asbestos, benzene, the long-range 
transport of air pollution, emission inventories and 


oxidants. 
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National control programs 
have markedly reduced emis- 
sions of mercury, vinyl chlor- 
ide and lead. 


Other Programs 


The co-operative efforts of the chlor-alkali industry 
and governments in response to federal regulations have 
realized an impressive 95 per cent reduction in mercury 
emissions to the atmosphere and a marked decline in 
mercury consumption by the industry since the early 
1970s. The present monitoring and inspection program 
has shown that further emission reductions are possible. 

There have been substantial reductions in vinyl 
chloride emissions from polyvinyl chloride plants since 
regulations were established in 1979. A report on the 
co-operative federal-provincial-industry program to 
monitor compliance with regulations will be available in 
1986. 

Secondary lead smelter emission regulations for 
particulate matter and its lead content applied to 51 
facilities across Canada in 1984. The inspection pro- 
gram has shown that emissions meet federal and 
provincial requirements in all but two facilities. 

During 1984 an extensive study of the levels of 
asbestos in ambient air was carried out in three 
asbestos mining towns in Quebec. The Department of 
National Health and Welfare is evaluating the results of 
this study. The asbestos facilities tested in Quebec in 
1984-85 were all in compliance with the asbestos 
mining and milling national emission standards 


regulations. 
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FURTHER READING 


Certain accomplishments under the Clean Air Act 


in 1984-85 that are outlined in this report are presented 


and explained in more detail in formal departmental 


publications. These publications are: 


iN 


Environment Canada. Air Pollution Emissions and 
Controls: Light Duty Vehicles. Report EPS 
2/TS/4. August 1984. 

Environment Canada. The Atmospheric Pathway 
of Oxides of Nitrogen. Report EPS 2/TS/2. 
May 1984, 

Environment Canada. Light Duty Vehicle 
Emissions and the Oxidants Issue in Canada. 
Report EPS 2/TS/3. May 1984. 

Environment Canada. Measurement of Emissions 
of Polychlorinated Dibenzo-p-Dioxin (PCDD) and 
of Polychlorinated Dibenzofuran (PCDF) from the 
Des Carriéres Incinerator in Montreal. Report 
EPS 5/UP/RQ 1. December 1984. 

Environment Canada. National Urban Air Quality 
Trends 1974-1981. December 1984. 

Environment Canada. The Phase-down of Lead in 
Gasoline. Report EPS 2/CC/1l. August 1984. 
Environment Canada. River Road Environmental 
Technology Centre Annual Report 1983-4. n.d. 
Environment Canada. Status Report on 
Compliance with Secondary Lead Smelter 
Regulations - 1984. Report EPS 1/MM/1. 
Environment Canada. Status Report on 
Compliance with the Chlor-Alkali Mercury 
Regulations 1982-83. Report EPS 1/HA/1. March 
1985. 
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10. 


II. 


12. 


13: 


Environment Canada. Summaries of Studies 
Related to the Review of New Motor Vehicle 
Emission Standards. Report EPS 2/TS/5. 
November 1984. 

Environment Canada. Atmospheric Environment 
Service. Air Quality and Inter-Environmental 
Research Branch Annual Report 1984-85. April 
1985. 

Environment Canada. Atmospheric Environment 
Service. Federal LRTAP Liaison Office. LRTAP 
Newsletter. June 1985. 

Environment Canada. Report EPS 7/AP/13. 
National Air Pollution Surveillance. Annual 
Summary for 1983. September 1984. 

Environment Canada, British Columbia Ministry 
of Environment and Greater Vancouver Regional 
District. A Report on the Assessment of 
Photochemical Oxidants in the Lower Mainland. 
August 1984. 
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